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1. Executive Summary

1.1 Introduction

AsNew Hampshire continuesto grow, so doesour demand for energy. Weneedreliable, affordable
energy to expand and strengthen our economy. Werely on consistent, plentiful energy for our homes,
businesses, and our transportation needs. Energy isincreasingly considered acritical component of our
economic vitality and our environmental quality, both hallmarksof New Hampshire' shigh quality of life
andrich natura environment.

New Hampshire sdecision to undertake our first comprehensive state energy planwasmotivatedin
largepart by arecognition of energy’scentra roleinfulfilling our prioritiesof economic growth, environmentd
qudity, and adiverseenergy supply. Itisnow widely recognized that in order to continue building upon our
dtate’ sstrengths, we should consider energy policiesand programsthat take advantage of new technologies,
promote energy efficiency, encourage the development of cleaner, affordable aternative energy sources,
utilize our plentiful renewable natura resources, and reduce our dependenceonforeignoil.

New Hampshire hasaready made great progresson many of theseimportant energy goas. Through
restructuring of theelectricindustry, we havelowered ectric ratesup to 16% for familiesand businesses
inthestate. We areinvesting in state buildingsto make them more energy efficient, an effort that will
ultimately savetaxpayersasmuch as$4 millionayear. Inaddition, wehavelaunched acomprehensive
initiativewith our eectric utilitiesto hel p bus nessesand homeownersbecomemoreenergy efficient, which
will lower their e ectric billsand reduce pollution, and our gasutilitiesarefollowing close behind.

New Hampshireisa so continuing to diversify itsenergy supply inorder to prevent energy shortages
and reduce our dependenceonforeign oil. By theend of 2002, two new natural gas-fired power plants
will increase New Hampshire' selectricity capacity, and thetotal resourcesin the New England power
pool, by morethan 1,200 megawatts, while producing only afraction of theair pollution generated by
older coal and oil-fired plants. The Governor’s Office of Energy and Community Services and the
Department of Resourcesand Economic Devel opment areworking together with other stakehol dersto
study the potential development of bio-oil, anew aternativefuel, madefrom theleftover scrap wood from
our forest productsindustries. Bio-oil isbothapotentially cleaner, affordableway to heat our homesand
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businesses and power our carsand trucks, and a so apotential market for theforest productsindustry in
theNorth Country.

We haved so enacted afirst-in-the-nation Clean Power law, which requiresNew Hampshire sfossil
fuel power plantsto significantly reduce emissionsof four pollutants— nitrogen oxides, sulfur dioxide,
carbon dioxideand mercury. Thesestepswill help ensurethat New Hampshirecitizensand businesseswill
havethe clean, reliableand affordable energy that our state needsto continueto prosper, whilemaintaining
ahedthy environment for our families.

Our hopeisthat thisfirst state energy planisaresourcefor New Hampshire policymakers, state
agencies, citizensand businesses. It providesacomprehensivelook at our state’s current and future
energy needsand resources, considershow wefit inthe New England region, and recommendspolicies
that our state should consider in order to meet our future energy goals. It also representsanimportant step
toward creating aframework to continue energy planning effortsin New Hampshire.

1.1.1 The Need for State Energy Planning

Inthe eraof therestructuring of energy markets, many states are recognizing the value of energy
planning. Fundamental changesin the energy marketpl ace, concernsabout energy security, the need for
clean and reliable power, and theincreasingly regiona nature of power marketshaveled severa statesto
develop energy plans, many of which are updated regularly to ensure accessto current information and to
allow for the consideration of new policiesto adapt to ever-changing energy issues.! Severa other states
haverecently started the planning processin responseto the current energy environment and energy
Security concerns.

Prior to therestructuring of New Hampshire' selectricindustry, individual utilitieswereresponsible
for energy planningwithintheir serviceareasto ensurethat they could meet their customers' energy needs
inasafe, rediablemanner. Thiswasaccomplished through* Integrated Resource Plans,” devel oped through
proceedingsat the Public Utilities Commission, which usudly did not include significant outreach to other
stakeholdersor thegenera public.

Following restructuring of most of New Hampshire' selectricity market, the need for energy planning
hasactually increased. Asaresult of therecognition of the need for review and analysisof the state’'s
energy useand future needs, Governor Shaheen and key legid atorsrecognized the need for devel opment
of astate energy plan.

Another major impetusfor theincreasein energy planning around the country wasthe California
energy crisisin 2000—2001. Following restructuring of California’s electricity market, consumers

! Massachusetts, Vermont, Rhode Island, New York, Illinois, lowa, Virginia, West Virginia, North Carolina,
Pennsylvania, South Carolina, California, Hawaii, Montana, Nevada, Washington and Wisconsin are among the
states that have an energy planning process.
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experienced large and unanticipated increasesin the price of eectricity. Thisevent helped policy makers
around the country, including herein New Hampshire, to recognizetheimportance of careful planning for
energy supply and demandin our stateandin our region.

New Hampshirelaw providesgenera guidancefor the state’ senergy policies. RSA 378:37 requires
that weensurethe*|owest reasonable cost whileproviding for thereliability and diversity of energy sources;
the protection of the safety and health of the citizens, the physical environment of the state, and thefuture
suppliesof nonrenewableresources.” However, no single state agency has been charged with energy
planning to help policymakers ensurethat energy decisionsare consistent with the state’ senergy policy
godls.

New Hampshire' selectric restructuring statute, RSA 374-F:3, al so setsforth several broad public
policy goas. Theseprinciplescall for full and fair competition, benefitsfor all consumers, protection of
low-income consumers, environmenta improvement, increased commitment to renewableenergy resources,
andinvestmentsand incentivesfor energy efficiency.

In addition, after thetragic terrorist attacks on the United States on September 11, 2001, energy
security hasbecomeapriority for both emergency plannersand energy policymakers. Duetotheimportance
of our state and nationd energy infrastructureto our economy, many consider it apotentia target for future
terrorist actions. Whileenergy security isnot thefocusof thisEnergy Plan, recognizing theimpacts of
changesin energy production or consumption, and their impact on the state, hel psinform the public and
policymakersof theimportance of energy reliability and security in New Hampshire. The State’ seffortsin
theareaof emergency preparednessplanning arediscussedin Section 1.1.3.

The generation and use of energy, whether for our homes, businesses, transportation, or other
applications, hasavery significant impact upon our environment. Emissionsfrom energy useimpact our
health, our natural resources, and our quality of life. Theinfrastructurefor energy useand delivery aso
impacts our land use decisions about where we live and work. Asaresult, by considering energy,
environmental and economic policiesand programstogether, we can protect the air, water, and open
pacein our state, providing acleaner and healthier environment for dl citizenswhilecontinuingto havea
strong and diverse economy.

Regiond organizationsarenow playing anincreasingly important rolein energy planning astheeectric
industry undergoesrestructuring. New Hampshireisnot an energy idand, and actionstaken outside of
New Hampshire affect energy security, the price and supply of energy, and our environment in New
Hampshire. Our electricindustry isclosely linked to regional, aswell asnational, el ectricity markets.
Whilewe have been interdependent with thelarger New England power pool for severa decades, regional
and national eectricity market i ssueshave becomeincreasingly important in recent years asderegul ation of
theedectricindustry hasevolved.
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Having an energy planning processin placewill help usrepresent the sateat theregiona and nationa
levels, and allow usto put forth awell-reasoned and cohesive strategy in those venuesthat influence New
Hampshire senergy and environmental future, including:

* Independent System Operator of New England (1SO-New England);

* New England Power Pool (NEPOOL);

» Cadlitionof Northeastern Governors(CONEG);

* New England Governors Conference (NEGC);

» Nationd Association of Regulatory Utility Commissioners(NARUC)

» Nationa Council of State L egidators(NCSL);

» Nationa Governor’sAssociation (NGA);

* New England Conference of Public Utility Commissioners(NECPUC); and

* Federd Energy Regulatory Commission (FERC).

In an effort to ensurethat New Hampshireis prepared to addressthe many complex energy issues
facing our statein the next decade and beyond, to fulfill our public policy goals, and to facilitate open
discussionson how best to addressthe changing energy landscape, the L egidaturein 2001charged ECS
with devel oping aten-year energy planfor the state.

1.1.2 Goals of the New Hampshire Energy Plan

OnJdune27, 2001, Governor Shaheen signed House Bill 443 (Chapter 121) into law, charging ECS
with preparing al0-year stateenergy plan. Thelaw required ECSto devel op acomprehensive plan after
holding at least four public hearingsthroughout the state, and soliciting input from state agenciesand other
interested stakehol ders.

Thisenergy planning effort had itsoriginsin astudy committee created by House Bill 1318inthe
2000 Session, which convened to consider several energy issuesfacing the state, including heating oil,
kerosene and diesel fuel shortagesand price spikes. The study committee recognized the need for a
statewide energy planning effort to ensurethat policymakershad accessto accurate energy information, as
well astoolsto help themwith energy policy decisions. Thediscussionsof thesmall group of legidators
resulted in theintroduction of HB443.

Thebill setsforth six major topic areasto be covered inthe New Hampshire Energy Plan (NHEP):
demand projectionsfor el ectricity and natura gas; adequacy of generation, transmission and distribution
for both dectricity and natural gasin New Hampshire and regiond issuesthat will impact the State; Siting
requirementsfor energy facilities; fuel diversity, including renewable and aternative energy resources,
energy efficiency and conservation; and theimpactsof regiona issueson New Hampshire. Inaddition, the
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NHEPincludesissuesrelated to energy security, and providesinformation onthe Sate' seffortsto manage
itsown energy use.

Itisimportant to recognizethat someimportant energy issuesarenot coveredinthisfirst comprehensve
planning effort, despite arecognition that they arekey issuesthat should be considered by the State. The
energy issuescoveredinthelegidationarelargely thosethat are under thejurisdiction of the Public Utilities
Commission, primarily electricity and natural gas, areasthat are also under the purview of the House
Science Technology and Energy Committee, which produced thelegidation.

Oneof theimportant energy issuesouts de the scope of HB443 istransportation. The Base Case, or
bus ness-as-usud forecas, discussed in detail in Chapter 3, projectsthat our energy usein thetransportation
sector seesthe most growth of any sector over the next decade, and over the next twenty years. The
maority of thissignificant increasein demand for trangportation fuelscomesfromthe* resdential” sector.
Consequently, the cars, SUV sand trucksthat we usefor our own personal transportation representsthe
largest increasein overdl demand for our state—even morethan thegrowth inindustrial and commercia
transportation. Thisfinding hasenergy, economic, and environmental implicationsfor our Sate, and should
be considered in our planning effortsrel ativeto transportation.

A second areanot covered inthe NHEPisddliverablefuels, such ashome heating ail, propane, and
kerosene. Thesefuelsareanimportant part of New Hampshire' sfuel mix, especialy intheresidential
sector. However, theseimportant energy sectorswere not included intheenergy planlegidation. ECS
worksclosdy with thehome heating industry and with thefuel delivery community, especialy with respect
to energy emergency planning and the federal low-incomefuel assistance programs. Thesefuelsare
includedin projectionsrelativeto overdl fuel useinour State despite thefact that they arenotincludedin
thelegidation. However, itisimportant to notethat whilethey do play animportant rolein our energy
landscape, wedid not model or analyze thesefuel sand do not make any specific recommendations about
their use. Our hopeisthat future updates of the NHEP can incorporate more of the important issues
related to thesefuels.

ECSworked with agroup of consultantsto preparethe NHEP: Systematic Solutionsof Ohio, Policy
Assessment Corporation of Colorado, and Sylvaticaof Maine. Thethree groups have collaborated to
provideenergy planning servicesto several statesand regional organizations, including Massachusetts,
Vermont, Hawali, the Canadian government, the New England Governor’s Conference, | SO New England,
and NEPOOL. These consultants provided theforecasting and analysisrequired for the Plan using a
computer s mulation model knownasENERGY 2020, whichisdescribedin Section 1.2.2 below, andin
moredetail inAppendix 2. Theconsulting group aso ass sted with facilitating stakehol der involvement and
testing policy options. InnovativeNatural Resource Solutionsof New Hampshire ass sted with devel opment

of thefina document.
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TheNHEP legidation called for four public hearings around the stateto solicit publicinput onthe
energy plan. Tofacilitateahigher level of stakeholder and publicinvolvement, ECSheld eight public
hearingsand meetingsthroughout the state. The public hearingswereinitiated in Manchester onApril 3,
2002. Subseguent meetingswere heldin Portsmouth, K eene, Belmont, Berlin, Littleton, Colebrook and
Lebanon.

Inadditionto the public hearingscalled for in thelegid ation, ECS convened agroup of stakeholder
meetingsin Concord to provide moreinformation about the planning process and the ENERGY 2020
model, and to solicit information and suggestionsfor theenergy plan. Thegroupswere organized around
thevarioustopicsto becoveredintheenergy plan, including el ectricity, natural gas, fue diversity, energy
efficiency, siting, and regional issues. Thefirst meeting was held in December 2001, and subsequent
meetingswere held throughout the spring and summer of 2002. Inlate August the groupswere brought
together to consider the outcomes of some poalicy testing, and to consider the overlapping nature of energy
issuesacrossthedifferent groups. Participating stakehol dersincluded energy companies, legidators, sate
agencies, businesses, environmental organizations, advocatesfor renewabl e energy and other interested
parties. Stakeholder interest inthe planning processwas high, and the input of interested partieswas
critica tothe development of an energy planthat accurately reflectsthe state’scurrent energy picture, its
futureneeds, anditspolicy priorities.

Stakeholdersidentified severd key issuesfor considerationinthe energy plan:

 Continuing our State' sstrong presence at theregional and nationd levelson energy issuessuch
astransmission expansion, standard market design, and regional renewableand efficiency
programs,

* Preservation of New Hampshire sdiverseenergy portfolio, includingindigenousresourcessuch
aswood;

* Continuedinvestmentsin energy efficiency at thestateleve , including ratepayer funded programs;

 Financid or tax incentivesto promote energy efficiency and renewabl e energy opportunitiesin
both theresidential and commercial andindustrial sectors;

» A commitment from the State to purchase adefined percentage of itsenergy from renewable
sourcesin order to maintain energy security and reduce dependence onforeign oil; and

» A permanent processfor energy planning at the stateleve, so that the dial ogue created during

thisfirst comprehensiveenergy planning effort will continue.

Several stakeholders provided written comments. A completelisting can befoundinAppendix 1,
and documentsare onfileat the Governor’s Office of Energy and Community Services, and areavailable
at our website, www.nhecs.org. Thesecommentsincludekey issuessuch asenergy security, investingin
renewabl e energy, increasing energy efficiency, ensuring adequate transmission and distribution resources,
and maintaining New Hampshire' sstrong roleat theregiond level.
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1.1.3 Energy Emergency Planning and Preparedness

Althoughthetopic of energy emergency planningisnot afocusof thisplan, itisclearly an aspect of
energy planning that hascometo theforefront asaresult of thetragic eventsof September 11, 2001. Even
before September 11™, however, New Hampshirehad awell devel oped energy emergency planning effort
inplace, largely in responseto thewinter fuel shortagesof 2000 and theregional e ectricity shortagesthat
arenow acommon event in our region each summer. To ensurethat the proper agencieswere coordinating
their preparationsfor possibleenergy emergencies, the Governor’ s Office of Energy & Community Services
undertook the development of the State Energy Emergency Response Plan, or SEERP, in 2001.

The purpose of the SEERPisto providetimely and coordinated notification to state government,
private sector entities, ingtitutions, themedia, and res dents of the stateintheevent of an energy emergency,
and to set forth appropriate actionsthat each sector should undertake. Theseactivitiesrangefrom callsfor
voluntary energy conservation measures, to the enactment of emergency regulations, rules, and laws, as
well as other actions as deemed necessary by the State. The SEERP wasrevised and updatedin late
2002.

Theeventsof September 11, 2001 brought into sharper focusthe importance of energy emergency
planning. Inresponse, Governor Shaheen convened aninteragency task forceknown astheNew Hampshire
Commission on Preparednessand Security to reevaluate our state’s security and emergency preparedness.
The Commission worked to identify stepsthat New Hampshire could taketo protect utilities, energy
transmission systems, nuclear power plantsand fuel storagefacilities. ECS played an activeroleinthis
Commission and worked with representatives of the Public UtilitiesCommission, the Department of Safety,
the Office of Emergency Management, and other state agenciesto ensure better communi cation and
coordination during energy emergenciesand threatsto our energy infrastructure. The Commission’sfina
report, “ Assessment of New Hampshire's Preparedness and Security,” wasissued on November 27,
2001, andisavailable at www.state.nh.us/governor/preparedness.pdf.

1.1.4 Energy and the Environment

Energy production—for e ectricity, manufacturing, transportation or other uses—isamajor contributor
to pollutionin New Hampshire and around theworld. Changesinfuel use, energy conservation and
efficiency, and advancesin technology al play aroleinreducing pollution levelsassociated with energy
production. However, these approaches alonewill not protect New Hampshire's environment, sowe
need to take appropriate actions to ensure that the energy we need for our homes and businessesis
produced in thecleanest, most efficient way practical.

Tofurther thesegoa's, Governor Shaheen signed the Clean Power Act into law in May 2001, making
New Hampshirethefirst statein the nation to requirefossil-fuel power plantsto reduce emissionsof four
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major pollutants. Thelegidationrequiresreductioninemissonsof sulfur dioxide, the chief causeof acid
rain; nitrogen oxides, acontributor to 0zone smog; and carbon dioxide, which contributesto climate
change. It asorequiresthat the NH Department of Environmental Services make arecommendation
regarding regulation of mercury emissionsfromfossi-fuel power plants, whichthreaten theheal th of humans
andwildlife. Thislegidationisseenasanimportant first step to addressing the environmental and public
healthimpacts of our energy choices, and hasbeen considered amodel for other statesand for thefedera
government.

Inaddition to cleaning up the production of energy, wea so need to increase our understanding of the
environmenta and public hedth* costs’ of producing and using variousformsof energy. Duringthepublic
hearing and stakehol der meeting processtheissues of quantifying and“internaizing” theenvironmental
costsof energy wereraised askey issuesin moving toward cleaner, more sustainableformsof energy. At
thistime, many of the public health and environmental impacts of energy production and use are not
incorporated into the pricewe pay for most formsof energy, from gasolineto homeheeting oil to dectricity.
Thisissueisonethat hasreceived attention from both nationa and internationa experts, but dataisstill not
widely used that accurately capturesthetrue costs of energy.

Despitethelack of widely accepted information on environmental costsof energy, throughout the
New Hampshire Energy Plan wehaveincorporated many of theenvironmenta impactsof energy production
and use. For example, emissionsof greenhouse gasses, which contributeto climate change, are shown for
each of the policy scenariostested in ENERGY 2020. However, werecognize that more study isneeded
to createinformation on environmental impactsand costsof energy that al partiescan agreeupon. This
will help us make moreinformed choices about the energy that we use, and understand the true costs of

those choices.
1.2 New Hampshire Energy Plan Overview

Thefollowing sectionsprovidebrief summariesof the data, research, and modedling foundinthe New
HampshireEnergy Plan. Significantly greater detail on each issuecan befoundinthebody of the NHEP

intherelevant chapters.

1.2.1 New Hampshire's Energy Use Today

New Hampshire currently generatesmore el ectricity annually than it uses, making it anet exporter of
electricity. However, weimport the vast mgority of thefuelsused to generatethe energy weuse. New
Hampshiregeneratesalimited amount of renewabl e energy from native sources, primarily throughwood-
fired power and hydroelectric facilities. New Hampshire also hastwo trash-fired power plants, which
burn municipa solid wasteto produce el ectricity.
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Petroleum-derived energy, whether for trangportation or home heating, dominatesthe New Hampshire
energy picture, congtituting morethan 54% of the energy we useinthe state, and morethan 85% of what
we pay for energy.

Our consumption of gasolineishighest among al of thefud susedinthe state, representing nearly half
of thestate’' senergy consumption codts. Itisfollowed closely by petroleum distillate, whichisused asboth
#2 heating oil and diesdl fuel for transportation. Together, gasolineand distillates make up 70% of the cost
and 40% of the Btusconsumed inthe state.

1.2.2 Data and Analysis for the New Hampshire Energy Plan

Two energy and economicforecagting modd's ENERGY 2020 and REMI (Regiond EconomicModds,
Inc.), were used in the development of the New Hampshire Energy plan. Thesetwo models, which canbe
integrated to capturethe economicimpactsof energy policies, provided much of theforecastsand projections
contained in thisdocumen.

ENERGY 2020 isamulti-sector energy anaysissystem that s mulatesthe supply, priceand demand
for al fues. Inthedevelopment of the New Hampshire Energy Plan, ENERGY 2020 was used to provide
information on energy useintheresidential, commercial, industrial and transportation sectors of New
Hampshire’seconomy. To determinetheimpact of energy policieson our economy, weworked with the
state’s Department of Employment Security, which has created aNew Hampshire-specific REMI modd.
REMI isused by Employment Security to predict the economic and demographic effectsthat policy
initiativeshaveonthestate’ seconomy. Moredetailedinformation on ENERGY 2020 and REMI isprovided
inAppendices2 and 3, respectively.

1.2.3 Base Case or “Busness as Usual” Forecast

In order to understand energy usein New Hampshire, a“Base Case” forecast was devel oped to
predict energy usein New Hampshire over the next decade and beyond based on current trends. The
Base Caseforecast isan attempt to project amost likely or * best guess’ futuretrgjectory of theenergy and
economic systemin New Hampshire, for the purposes of stimulating ideasfor potential policies, and
testing for the expected impactsof potentia policies.

Overdl, the Base Case projectsthat total New Hampshire energy demand isexpected to grow at an
averagerateof 2.2% annudly between 2000 and 2020. Qil, thefuel with thehighest demand, isforecasted
togrow at only 2.0% per year, while el ectricity and natural gasgrow at 3.1% and 3.2% respectively. Itis
important to note that this projection showsthat the use of energy isforecast to grow at rateswell above
thegrowth in population (projected to be only 1%), meaning that wewill seeanincreasein energy use per
capitaover thenext 20 years.
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The Base Case showsthe greatest increase in demand in the transportati on sector, which includes
both businessand government fleets, aswell aspersond automobileuse. Increased demandfor energy is
a so expected from all sectorsof energy users, including industrial, commercial and residential consumers.

Inadditiontothe*Base Case,” theimpact of ahypothetical “ Price Shock” wasaso modeled, in
order to measuretheimpactson New Hampshire of asudden and sustained riseinfossil fuel prices, aswas
seeninthelate 1970'sand early 1980’s. ThisPrice Shock scenarioisnot intended to beaprediction, but
smply atool to help New Hampshire understand theimpactssuch ariseinfossil fuel priceswould haveon
the energy, economy and environment in New Hampshire. Thefull Base Caseforecast isdiscussedin
detail in Chapter 3.

1.2.4 Electricity Consumption in New Hampshire

Oneof themainreditiesfor most states, including New Hampshire, isthat itsel ectricity market ispart
of aregional market. Changesin demand by New Hampshire energy usersareresponded to by changes
inelectric power production at theregiona level, not necessary at thestatelevel. Theseresponseswill in
some casesinfluence generation from New Hampshire power plants, whilein many casesthey will not, as
demand ismet by plantsoutsidethe state. Thisistruebothintheshort term (inwhich existing electric
power plantschangether level sof generation) and inthelong term (in which investorsdecidewhether and
whento congtruct new generating capacity). 1ntheBase Case, € ectric generating capacity increases, with
the addition of 1080 MW of gas combined cycle capacity and 280 MW of combustion turbinesand the
retirement 77.6 MW of biomass capacity. More details on the state’s electricity use can befoundin
Chapters 3 and 6.

1.2.5 Natural Gas Consumption in New Hampshire

Natura gasarrivesin New Hampshireviainterstate pipelines, which arein turn supplied directly by
wellsor by speciadizedtanker ships. Itisthenddiveredtoindustrial, commercia and residential customers
through aseriesof supply distribution pipelines. Inthe Base Casescenario, consumption of natural gasis
expected to increase dramatically over the next decades. Demand is predicted to grow from 86 trillion
British Therma Units(tBtu) in 2000to over 200tBtuin 2020. Thisgrowth, predicted at between 4% and
5% per year, isexpected to occur at afairly steady rate.

Absent the construction of anew commercial natural gas power plant beyond those expected to be
onlinein 2002, exigting capacity issufficient to meet the anticipated needs of New Hampshire businesses
and resdentsfor thenext decade. With the exception of facilitiesaready permitted and under construction,
no new large-scal e users of natural gas are expected in the state, and the Energy2020 model does not
show construction of any plantsin New Hampshirefor morethantenyears. Moredetailsonthestate's

natural gasuse can befoundin Chapters3and 7.
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1.2.6 Fue Diverdity in New Hampshire

Thevariety and proportions of energy sources used to power New Hampshirearereferredto as
“fue divergty.” By havingavariety of energy sourcesavailable, the state can spread risk and opportunity
acrossawidevariety of fuels, taking advantage of emerging technol ogiesand in-state resourceswhile
buffering usfrom price swingsfor any oneparticular fudl type.

Itistheenergy policy of the State of New Hampshirethat the needs of citizensand businessesbe met
while”...providingfor therdiability and diversity of energy sources...” NH RSA 378:37. New Hampshire
haslong enjoyed adiverse mix of energy sources, and thishas hel ped provide our consumerswith some
leve of pricestability over time.

Proponentsof policiestoincreasefud diversity notethat having avariety of fud sourcesavailablefor
energy needs—including electricity, transportation, heating and other uses— provides numerous benefits,
induding:

» Competition among different fuelsto providetheleast-cost energy to consumers, hel ping to lower

overdl prices,

A hedgeagainst significant priceincreasesfor any particular fuel type;

* Anenergy systemthat isless subject to exchange ratefluctuationsand geopolitical uncertainties

often associated withimported fuels,

* Encouraging emerging technol ogiesto participatein theenergy market, driving commerciaization

of renewable and moreefficient fuel uses; and

* Encouraging theuseof indigenousfuelsaspart of the energy mix, often with sgnificant postive

economic and environmental benefitsfor thelocal areaaswell asfor the stateasawhole.

New Hampshirecurrently produceselectricity from awidevariety of fud types, including natural gas,
cod, ail, and nuclear. New Hampshired so producesd ectricity from dternative sources, including biomass,
water (hydroelectric), and municipa solidwaste. Inorder to understand someof theimpactsof renewable
energy upon the energy, environmental and economic future of New Hampshire, two scenarioswere
tested against the Base Case”:

* Retention of thewood-fired power plantsafter expiration of their rate orders; and

» Deveopment of commercia scalewind farmsin New Hampshire.

Thesetwo scenariosdemonstrate the positive impactsthat renewable power generation can haveon
New Hampshire, including significant benefitsonlocal economies, areductionin greenhousegas (and
other) emissions, and astabilization of energy prices. However, renewable power often hasdifficulty
competing directly in acompetitive market, and the cost of public policiesdesigned to support renewable
power need to be carefully weighed agai nst these benefits. Moredetailsonfud diversity inthestatecan be
found in Chapter 8.
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1.2.7 Energy Efficiency and Conservation in New Hampshire

Energy efficiency hasbeenwidely recogni zed asthemost cost-€effectiveway toincreasetherdiability,
safety, and security of our energy infrastructure. Lowering demand isthe most economica way to avoid
congestion problems, maintain stable prices, and minimizethe environmental impactsof our energy use. It
has been estimated that as much as 40-50% of the nation’s anticipated |oad growth over the next two
decades could be displaced through energy efficiency, pricing reforms, and load management programs.
Asaresult, satesaround the country areinvestingin policiesand programsto redlizethe energy, economic,
and environmental benefitsof energy efficiency.

New Hampshire, likemost other statesthat have restructured their electric utilities, hasrecognized
thevalueof energy efficiency and therolethat it should play in arestructured marketplace. Inresponseto
state policy, New Hampshire dectric utility customerscan now take advantage of new statewide energy
efficiency productsand services. These* core’ energy efficiency programsoffered by utilitiesareaconsg sent
set of innovative, statewide programsavailableto al New Hampshireratepayers. Thecore programswill
increasetheavailability of cost-effective energy-efficient measuresand services, while providing economic
and environmenta benefitstothestate. Similar energy efficiency programsare being established for users
of natural gas.

One of the policy scenariostested in the devel opment of the New Hampshire Energy Planisthe
continuation of these* core” programsfor electricity usersfor threeyearsafter their current termination
date of December 2003. TheENERGY 2020 modé clearly demonstratesthat extending the coreenergy
efficiency programswould provide sgnificant lasting benefitsto New Hampshire senergy security, rdigbility,
and economy, and environmental improvementsfor the state’ sresidents and businesses. The economic
benefits start immediately and persist for aslong asthe higher-efficiency devicesand capital stocksarein
place. Thepolicy would also reducetherisk to residents and businesses posed by the possibility of afuel
priceshock. Moredetailson energy efficiency and conservation can befoundin Chapter 9.

1.2.8 Sate of New Hampshire as an Energy Consumer

The government agencies of the State of New Hampshire constitute the largest energy user inthe
state. Because of thissignificant energy use, there are opportunitiesfor the Stateto lower itsenergy costs,
improveitsefficiency, and serve asaleader inresponsibleenergy use.

Recognizing thisopportunity, the L egidatureauthorized funding for the position of Sate Energy Manager
in2001. The State model ed thisposition onthe private sector, where most |arge corporate organi zations
have oneindividual that hel pscoordinate energy usethroughout the company. Theprimary responsibility
of the State Energy Manager isto serveasa“ changeagent” within state government, reformulating the

way the state plansfor, purchases, and consumes energy.
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Under theleadership of Governor Shaheen, the Stated soingtituted aninnovative programtoincrease
energy efficiency and cut energy costsat State buildings. The Building Energy Conservation Initiative
(BECI) isaprogramto cut energy and water costsin morethan 500 state buildings by up to $4 million
annually through building upgradesandretrofits. BECI utilizesa® paid from savings’ procedureknown as
“performance contracting” that allows current energy efficiency upgradesto befinanced with future utility
savings. Thisdlowsstate agenciesto perform energy retrofitsand buil ding upgradesthat would otherwise
not be funded through the capital appropriations process, using energy savingsto pay back the cost.
BECI requiresthat energy savingspay for aproject withintenyears. To date, two projectsencompassing
fivebuildingshavedelivered over $250,000in annua energy savingstothestate. BECI hasbeen recognized
by the U.SEnvironmental Protection Agency asamodel for other states.

Whileanumber of programsand activities have been devel oped to manage energy use by the State,
thereare opportunitiesto build upon these effortsand increase the effectiveness of thiswork. Inaddition
to saving taxpayer money through better use of energy, the State can play aleadership rolethat will impact
energy useby others. A detailed discussion of the State asEnergy User can befound in Chapter 10.

1.3 Recommended Action Seps

TheNew Hampshire Energy Plan (NHEP) setsforth anumber of recommendationsfor futureaction
by the State of New Hampshire, based upon information devel oped through the energy planning process.
Overdl, theserecommendationsare designed to reduce energy costs, improveour energy infrastructure,
increasetheuse of indigenous natural resources, enhance environmental quality and provide aprocessfor
future energy planning in New Hampshire. Each recommendation is summarized below; acomplete
discussion of each recommendation, aswell asthe background supporting thisrecommendation, can be
foundinthereferenced chaptersof the NHEPR.

Some of these recommendations can beimplemented immediately. Other recommendations may
requiremoretimeor discussionin order to befully implemented. In either case, we should beginthe
processof preparing to implement these action steps, which will enablethe State to realize the benefits of
these policy objectivesas soon aspractical.

1.3.1 Recommendations for Short-term Implementation
Thefollowing recommendations are opportunitiesthat New Hampshire can and should implement
withinthe next year. These recommendationsbuild upon thework New Hampshire hasa ready begunto

improveitsmanagement of energy and energy policy.
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1.3.1.1 Egtablish an Ener gy PlanningAdvisory Board

Theenergy planning processundertaken by the Governor’s Office of Energy & Community Services
engaged stakehol dersin aproductive dia ogue about New Hampshire' senergy future. The development
of the NHEP provided opportunitiesfor state agencies, legislators, energy users, energy companies,
environmental organizationsand concerned citizensto explore energy issuesin anon-regulatory setting.
Thevaueof thisdialoguewasnoted by many stakeholdersand membersof the publicin meetings, public
input sessions, and through written comments.

Building upon the foundation devel oped through the establishment of the NHEP, the State should
continueto engagein public discussons, in neutral settings, onthe state’ senergy future. Theinformation
and policiescontained in the NHEP will need updating as more information becomesavailable, or as
circumstanceschange.

Thebest way to accomplish thisisto establish an on-going Energy Planning Advisory Board to meet
onaregular basisto discussenergy policy and planningissuesat the statelevel. Theresponsibilitiesof this
committeeshouldinclude strategic planning for New Hampshire' senergy policies, including but not limited
to:

 Supply and demand for energy resources,

» Transmissonanddistributioninfrastructurefor dectricity and natura gas,

» Fue diversity withinthe stateand region,

» Supporting NH Department of Transportation’s planning efforts,

» Ddiverablefuds,

* Energy efficiency and conservation opportunities,

» TheState'sroleasamajor user of energy,

» Theenvironmental impactsof energy generation, transmission and distribution,

* New Hampshire'sroleinregiona energy issues.

TheBoard should regularly updatethe New Hampshire Energy Plan, inorder to keep it acurrent and
meaningful document. Revising the NHEP, or appropriate sectionsof the plan, every threeyearswould
allow for updateson acycleappropriatefor policy-making in New Hampshire.

TheEnergy Planning Advisory Board shoul d be based upon themakeup of the current New Hampshire
Energy Plan Executive Committee, which includes government leadersin the areas of energy policy,
environmenta protection, trangportation, and economic development. Whilethe Energy Planning Advisory
Board should be comprised exclusively of representatives from state government, others should be
encouraged to participateintheactivitiesof theBoard. Utilities, energy suppliers, energy users, environmentd
organizations, businesses, and othersal haveimportant perspectiveson energy planning. Thecontributions
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of these groups and individuals should be recognized in order to make the work of the Board most
effective, and can be achieved through open public meetings, invited presentations on topics of interest to
the committee, and public comment.

TheEnergy Planning Advisory Board should be supported by the Governor’ s Office of Energy and
Community Services(ECS), to providefor gppropriate professiona and administrative assistance, aswell
asindtitutional memory. ECS hasencouraged energy planning dial ogue through the development of this
Pan, and hasthe expertisenecessary to continuethisactivity inaway that benefitsthe State and stakehol ders.
Increased involvement inenergy planning isalogica next step for ECS, following successful restructuring
agreementswiththestate' selectrica utilities.

It should be noted that while ECSisthelogical homefor such aBoard, there arefactorsthat may
makeit achallengefor theoffice. Aswith other state agencies, resourcesat ECSarelimited, and funding
for thedevelopment of theNH Energy Planwasaone-timelegidativedlocation. Whileprofessional and
admini gtrative support can be provided by ECS, the Board may want to use modeling or other technical
anaysis, and therewould be acost associated with this. Thisisachallengethat any state agency would
facein providing theimportant function of state energy planning.

1.3.1.2 Encour age Ener gy Efficiency in New Construction

Asthe State constructs new buildingsor conducts substantia renovation of existing state government
buildings, every effort should be madeto fully account for the*life-cycle” cost of the building, and not
simply theinitia cost. Instead of considering only the cost of design and construction when costing a
building, life-cycle accounting considersthelong-term energy, maintenance, and other coststhat are
traditionally considered “ operating expenses.” Itisoftentruethat failureto make modest investmentsat
thetimeof construction in order to keep abuilding’s construction budget low resultsin inflated long-term
expenses. Thisisparticularly trueof investmentsin energy efficiency, whichmay carry ahigher initial cost
but quickly pay for themselvesthrough energy savings. By consderingthe*life-cycle’ approachtobuilding
design, the Statewill positionitsalf to reduce overall expenses associated with itsnew construction and
reducelong-term energy use.

The State should also consider incorporating “ performance contracting” (seediscussion on BECI,
section 10.2.2) into new building construction. Performance contracting isamechanism by which an
Energy Service Company (ESCO) implementsenergy cost saving building improvements. Unlikethe
traditiona contracting process, the performance contractor assumes project performancerisk to guarantee
to the building owner (State) that energy savingswill be sufficient to pay for the project costs. Inbasic
terms, thismeansthat efficiency upgrades are funded through energy savings, so that noincreasein up-
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front capitad costsisrequiredtoimplement energy cost saving measuresin atebuildings. Moreinformation
on thisrecommendation can befound in Chapter 10.

1.3.1.3 Support Cost-Effective Satewide Ener gy Efficiency Programs

Thedectricenergy efficiency programsfunded through the SystemsBenefit Charge (SBC) ondectric
billscan providesignificant and ongoing benefitstothegate. Investmentsin energy efficiency help reduce
overall eectric generation and associated emissions, reduce the state’ sreliance on imported fuel, lower
long-term el ectricity prices, increase system reliability, and buffer the statefrom the effectsof apotential
fuel “priceshock.”

Theleast expensveenergy plant istheonenot built, and investmentsin energy efficiency helpavoid
the premature or unnecessary congtruction of new generating facilities. Programsthat encourageinvestments
inenergy efficiency, such asthe current “ core programs,” should continueto allow New Hampshireto
realizetheir energy, economic and environmental benefits. The SBC hasbeenwidely recognized asthe
best approach to fund energy efficiency programsthat will transform the market for these products, and
fairly allocates expensesto ratepayersbased upon their energy use.

However, in order to assure cost-effective use of money generated through the SBC, the state,
utilities, consumersand other stakehol ders should regularly evaluate the programsfunded to ensure that
they providethe necessary servicesto customers. Whilethere may bewaysto more efficiently deliver
energy efficiency programsthrough achangein programmetic offeringsor program administrators, thereis
no question that using the SBC to fund energy efficiency isawiseinvestment, and should be continued.

Inaddition, thestate should continueto work with gasutilitiesto ensurethat energy efficiency programs
that they offer are cost effective and work with the el ectric core programsto the extent feasible to capture
theefficienciesof collaboration. Moreinformation on thisrecommendation can befoundin Chapter 9.

1.3.1.4 PurchaseENERGY STARr Equipment for Sate Offices

To reduce energy costsand promote theimportance of individual and corporate actionsto reduce
energy use, the State should commit to purchasi ng office equipment that achievesan ENERGY STAR- rating.
ENERGY STARrisaprogram that identifiesproductsthat meet or exceed premium|eve sof energy efficiency,
making it easier for consumersto identify the most energy-efficient productsin the marketplace. By
purchasing and using productsthat meet the ENERGY STAR =standard, and assuring that theenergy efficient
featuresare utilized, the State can achieve meaningful energy savings. According to estimatesprepared for
theNew England Governor’sConference, upgrading computers, copiers, printers, fax machinesand scanners
used by New Hampshire state agencieswould result in annual energy savings of amost $70,000 and an
annua reductionin carbonemissionsof 1.2 milliontons. Thisrecommendation mirrorsactionsbeing taken
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by New England governorsand premiersin severa Canadian provinces, coordinated inthe United States
by the New England Governor’s Conference. Moreinformationisavailablein Chapter 10.

1.3.1.5 ConverttoLED TrafficLights

Itisnow widdy recognized that Smply changing traffic lightsfromincandescent bulbsto light emitting
diode (LED) technology resultsin significant energy savingsand pollution reductions, using 85% less
energy than conventiond trafficlights. Asaresult, the State should work to replacetheselights, in cooperation
with our neighboring statesin theregion, by 2007. Itisestimated that making these changeswill resultin
reductionstotaling 1120.9 poundsof CO,/yr. per light and would saveroughly $58.40in éectricity costs
per light, each year. Moreinformation on thisrecommendation can befound in Chapter 10.

1.3.2 Recommendations for Near-term Implementation

Thefollowing six recommendations can beimplemented by the State of New Hampshire inthenext
twotothreeyears. Theserecommendationsprovidenew opportunitiestoimprovetheavailability, efficiency
and environmentd impactsof energy inNew Hampshire. However, inorder for al of theserecommendations
to beimplemented, the State of New Hampshire and key stakehol ders need to begin discussions and

planning aimed a implementing these policiesand programs.

1.3.2.1 Establish aRenewablePortfolio Sandard

A Renewable Portfolio Standard, or RPS, isaregulatory requirement that any supplier of eectricity
must derive aportion of that electricity from renewabl e resources. Renewable Portfolio Standardsare
currently usedin severa statesto ensurethat electricity generated from renewable sourcesispart of the
state’senergy mix. An RPSassuresthat all consumersof electricity contributeto the environmental and
economic benefitsprovided by renewableenergy generation, whileproviding asysemthat deliversrenewable
energy to consumersinacost-efficient manner.

The establishment of an RPS guarantees some market for the generation of renewable power, and
spreadsthe burden of “above-market” costs associated with renewable power to all ratepayers, based
upon their energy consumption. By allowing different renewable generatorsand technol ogiesto compete
against oneanother, consumershave accessto least-cost renewabl e power, encouraging renewabl e power
generatorsto beasefficient aspossible.

Itisappropriatefor the Legidatureto fashion an RPSthat meetsall of our state’ srenewable energy
gods. to hel p support our existing indigenousrenewabl e generation such aswood and hydro; to encourage
investmentsin new renewable power generationinthe state; and allow usto benefit from the diversity,
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reliability and economic benefitsthat comefrom clean power. Creating mechanismsthat support renewable
power also hel psincrease energy security and reduces our dependenceonforeignaoil. By enactingan RPS
now, New Hampshire can help shapethe environmenta and energy future of theregion, and recognizethe
benefits provided by renewable power. Beforethisisaccomplished, however, anumber of issuesmust be
considered that will impact theimplementation and success of such aprogram. Theseissuesinclude:

» What isthe appropriate definition of renewable power for purposesof an RPS, and how canthis

impact existing renewabl e generators and construction of new generation?

» What percentage of renewable power will each provider berequired to purchase, and will this

increaseover time?

» What legd issuesexist regarding e ectrica generation outside of New Hampshire participating

inthe state' sRPS?

» What aretheanticipated impactson theretail price of eectricity?

Inarestructured dectricity market, an RPSisthemost efficient way to assurethat existing renewable
generation hastheability to compete, and that new renewabl e generation can bebuilt. Allowingrenewable
generatorsthe opportunity to compete against one another, with aguaranteed market for somefixed level
of renewablegeneration, protectsratepayerswhilepromating environmental stewardship and energy security.
M oreinformation on thisrecommendation can befound in Chapter 8.

1.3.2.2 Monitor and Develop Infrastructurefor Natural Gas

Asdetailed in Chapter 6, natural gaswill play anincreasing rolein New Hampshire' senergy use.
Both supply and demand for natural gasare predicted to rise steadily over the next decade and beyond.
Anincreaseintheuseof gas, if it displacesthe use of other fossil fuel's, would reduceemissionsin New
Hampshire, and result inan even morediversefuel supply than currently enjoyed by the state.

New Hampshire policy makersand regulatorswill need to carefully monitor the growth in natura gas
use, and make certain that the infrastructure used to support natural gasdelivery issufficient to meet state
needs. Current modeling showsthat existing pipeline capacity ismore than sufficient to meet demands
over thenext decade—thelifeof thisenergy plan. However, unforeseen eventssuch asanew generation
facility or asubstantial increasein heavy manufacturing could cause demand in excess of the ability to
provide natural gas.

New Hampshire should a so consider waysto provide more customerswith accessto natural gas.
Providing achoicefor heating and other uses offersamore competitive marketplace, and enablesmore
customersto make decis onsbased upon price, rdiability, environmenta impactsand other considerations.
Moreinformation on thisrecommendation can befound in Chapter 7.
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1.3.2.3EnhancetheProcessfor Siting Ener gy Facilities

When siting energy generation facilities, New Hampshire bringstogether severa state agencieswith
overlappingjurisdictionto review and rule on applications. Thisapproach, known asthe Site Evaluation
Committee (SEC), workswell. However, the state needs to address how to approach projectsthat are
not withinthe SEC’sjurisdiction, including smaller projects, renewabl e generation, co-generation, and
distributed generation. The SEC, working with the Energy Planning Advisory Board, should convene
discussionswith stakeholdersto consider how to addressthe uniqueissues presented in the siting of new
energy resourcesthat are not typically withinthejurisdiction of the Committee.

The SEC should a so work to strengthen tiesto the State’' seffortsto represent our interests at the
regional and national level, perhaps by working with the PUC and the proposed Energy Planning Advisory
Board to ensure that the State has the appropriate resourcesto participateregionaly. The SEC should
ensurethat any regiond siting committees, such astheNGA proposd for aMultistate Siting Entity discussed
in Section 4.9, takeinto consi deration the Committee’ swork. Similarly, the SEC should work to ensure
that regiond issuesand planning are considered by the Committeein itsdeliberationson proposed projects.
Moreinformation on thisrecommendation can befound in Chapter 4.

1.3.2.4 Srengthen StateEnergy Codesand Assst with Compliance

The adoption of modern building codesis oneway the State can ensurethat new construction meets
certainlevel sof occupant safety and energy efficiency. Asthe State Building Codes Review Board moves
forward, seriousconsderation should be given to adopting an energy codereferredto as“* ASHRAE 90.1
—1999” for commercial andindustria buildings. Thischangewouldimproveenergy efficiency in new
commercia andindustrial construction, bring New Hampshireinto compliance with pending changesto
federal Department of Energy rules, and improve code enforcement dueto clearer languagein the new
standard.

The State should a so continueto pursuewaysto help municipalitiesunderstand, value and enforce
energy codesaspart of building codes. Great stridesare being madethrough aseriesof trainingsoffered
statewide, which provide code officialsan opportunity to learn about and discussthe energy code. More
information on thisrecommendation can befoundin Chapter 9.

1.3.25 Purchase” Green Cars’ for the Sate Fleet

New Hampshire should strivefor the most efficient, least polluting state vehiclefleet. Oneway to
achievethisgoal isto havethe State purchase passenger vehiclesthat qualify for the New Hampshire
Department of Environmenta Service's* Green Labd” designation. Thisdesignation, reserved for passenger
vehiclesthat achieve 30 milesper gallon or better and meet alow-emission vehicle (LEV) standard, was
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developed in partnership with the New Hampshire Auto Deal ersA ssoci ation to provideinformation to
consumers. When such vehicles meet the needs of the agency purchasing the vehicle, the State should
direct purchasestoward these clean and efficient vehicles. The State should also expand itseffortsto
purchase“hybrid” vehides, which combinetraditiond internal combustion engineswith eectric car technology
toachievegreet fud efficiency. The purchaseof passenger vehiclesmeeting the” greenlabd” requirements
will not only producefue cost savingsover time, it will also reduce emissionsand hel p support the market
for efficient vehicles. Moreinformation on thisrecommendation can befound in Chapter 10.

1.3.2.6 Partner with Collegesand Univer stiesfor Ener gy Efficiency

New Hampshireishometo some of thetop secondary educationd ingtitutionsinthecountry, andthe
stateuniversity systemisoneof thelargest usersof energy inthe state system. ECScurrently workswith
the state universitiesto encourageinvestmentsin energy efficiency and renewableenergy to allow these
ingtitutionsto realizethe economic, energy, environmental and educational benefits of thesetechnologies.
For example, the Univergty of New Hampshirecampusin Durhamwasrecognized by the U.S. Department
of Energy in 2002 for being among thetop 5% of research universitiesnationally for its efficient use of
energy. UNH iseager to shareits successes and strategieswith others seeking to reduce energy use, save
money, andimproveenvironmenta quality.

In support of the recent Climate Change resol ution approved by the New England Governorsand
Eastern Canadian Premiers, coordinated by the New England Governor’s Conference, the State should
takealeadership roleinworking with collegesand universitiesto promoteenergy efficiency and renewable
energy technologies. Thiseffort would servethree purposes: it would expand the number of entities
starting to reducetheir pollution through energy efficiency and renewables; it would serve asatool for
educating students about climate changeissues; and it would focus student research on finding innovative
and creative solutionsfor making thesereductions. Moreinformation on thisrecommendation can be
found in Chapter 10, and at the NEGC website, www.negc.org.

1.3.3 Recommendations for Long-term I mplementation
Thefallowing recommendationsprovideNew Hampshirewith opportunitiesfor continua improvement
and even greater savingsinthefuture. However, the Governor’s Office of Energy & Community Services

recogni zesthat theserecommendationscould taketimetoimplement. Theserecommendationsareoffered
to begin thedialogueto identify the action steps necessary to achievethese policy objectives.
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1.3.3.1 Purchase Renewable Power for Useby the Sate

Asalargeuser of eectricity, the State of New Hampshire hastheability to significantly impact the
electricity market throughits purchasing decisions. Inarestructured marketplacewith customer choice,
oneway the State can encourage environmental ly responsible power isto purchase el ectricity generated
from renewable sources. By requiring that some percentage of the electricity that the State usescomes
from renewabl e sources, the State can help create amarket for renewabl e power.

New Hampshire should consider purchasing apercentage of itspower from renewable generation.
Doing so will demonstrate the commitment of state government to using its market power to encourage
environmentally responsible el ectricity generation, and serve asan examplefor others. By assuringa
market for somebasdineleve of renewable power, the statewill encouragedectricity suppliersto develop
renewable power optionsavailableto other customersaswell. The State could leverageitspower inthe
marketplace through thismethod, and help create amarket for renewable power at levelsabovewhat is
generdly offered.

It isexpected that the purchase of renewableeectricity will cost morethan the purchase of fossi fuel
power, and the State should obviously consider thisincreased cost when weighing what percentage of
power to purchase from renewable generation. However, as amajor consumer of electricity and the
steward of our state’srich natural resources, the State should not missthis opportunity to use market-
based, non-regulatory power to help shape New Hampshire's competitive el ectricity market. More
information on thisrecommendation can befound in Chapter 10.

1.3.3.2 UseBiodiesd Fud in the State Fleet

The State of New Hampshire ownsroughly 1,500 trucks, many of them diesel. Thesediesdl trucks
areused by the Statefor avariety of functions, primarily public worksand transportation. Thesevehicles
useroughly 2.2 milliongallonsof diesel fuel annually. Particulate matter and other toxic pollutantsfrom
diesdl emissionsare among themost harmful of any transportation fuel, and contributeto public health
problemsincluding lung and heart disease, aswell ascancer.

Somediesa emissionsmay bereduced through theuseof biodiesd, allowing diesel enginestorunon
fuel wholly or partialy derived from renewable, domestic feedstocks such as soybean oil. Oneof thegreat
benefitsof biodiesd isthat it can beused in existing diesdl vehicles, without any modificationstothediesel
engine. Thisisin contrast to other emerging diesdl technologies(oftenreferredtoas” cleandiesd™), which
require costly modificationsto enginesand emissionstreatment systems, but yield even better emissions
reduction.

New Hampshire cantakealeadershiproleinthe useof biodiesel in state vehicles. By doing so, the
gtatewill behel ping to reduce emissionsof sulfur, particulate matter and other harmful pollutants. Increased
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useof biodiesel will aso reduce dependency onimported fossil fuels, and support amarket for agricultural
products. If the pilot projectscurrently underway in New Hampshire provide positive results, the State
should serioudly consider transitioning to biodiesdl inal of itsdiesel fleet, including passenger vehicles,
trucks, and mobile generators. Moreinformation on thisrecommendation can befound in Chapter 10.

1.3.3.3 Use Schoal BuildingAid to Encour ageEner gy Efficiency

The State of New Hampshireinvests between $25 and $30 million dollarseach year in new school
construction through direct aid to school districts. At present, school building aid requiresthat new
construction or renovation comply with the state’ senergy code. School districts meet thisstandard by
having their architect salf-certify that the building meetsthe state’ senergy code. Thiscode, whileproviding
aminimum baselinefor energy efficiency, doesnot incorporate some of the best practicesand new design
ideasthat encouragetruly energy efficient building design.

However, state aid for school construction provides an opportunity for the Stateto beapartner in
new construction of schools, and to help local school districts go beyond the code and realize the many
benefitsof high performance schools, including lower operating costs, higher test scores, and better land
use practices. “High performance school buildings’ are schoolsthat integrate healthy and productive
learning space with energy efficiency, lower operating costs, and result in lower environmental impacts.
High performance school buildingsbenefit students, teachersand taxpayers by providing anintegrated
approachto school design. Recent studieshave shown acorrel ation between building designand learning
SUCCESS.

In order to ensure that New Hampshire students and taxpayers realize the many economic and
environmental benefitsof high performance schools, the State should continue to work with schoolsand
municipalitiesto provideinformation and resources on the benefits, both educationd and financid, of high
performancebuilding design. Part of thiseffort should focus on conducting and eval uating demongtration
projectsin New Hampshire, and sharing theresults of these demonstration projects. Inaddition, the State
should explorewaysto usefunding mechanismsavailabletoit, including school building aid, to encourage
the congtruction of high performance schoolsin New Hampshire. By utilizing thisapproach, the State can
have more schoolsthat are energy efficient, cheaper to operate, better placesto learn, and have less
impact on theenvironment. Moreinformation on thisrecommendation can befoundin Chapter 10.
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2. New HampshiresCurrent Picture

2.1 Overview

The cost of energy isan important factor in New Hampshire' seconomy, in part because, like
many other statesin our region, we pay morefor energy than many of our fellow Americans. 1n 1999,
New Hampshireranked sixth highest nationally for the cost of onemillion Btus, anditsrank for dollars
Spent on energy per capitawas 19th. These rankings are attributable mainly to the high cost of
trangportation and heating fuelsinthe Northeast.

However, recent reductionsin electric ratesin New Hampshirewill have apositive effect on
thoserankings. Other factors positively influencing the cost per Btu and cost per capitaare energy
efficiency programsand new technol ogiesthat are being instituted in homes, businesses, schoolsand
municipa and state buildingsthroughout the Granite State.

Thetablebelow (2.1) showsthat New Hampshire's popul ation increased by 11.4% between
1990 and 2000, as compared with the national growth of 13.1%.! However, astable 2.2 shows, our
consumption of energy increased by 19.3% for the period 1990 - 1999. Based on 1999 EIA data,
New Hampshireis41st in population in the United States, and 45th in the amount of energy con-
sumed, indicating that despitetheincreasein per capitaenergy use, New Hampshireresidents con-
sumedightly less per person than therest of thenation.

Table2.1 New Hampshire Demogr aphics

USpPopulation...........coeeveenerenereeeseeeseenens 281.4million
NH population 2000 CENSUS.........ccoeeeereeeenens 1,235,000
1990 CENSUS......coervereerieriennins 1,109,252
NH population growth 1990 - 2000................ 11.4%
U.S. population growth 1990-2000................. 13.1%
NH population rank nationaly...............ccc....... 41¢
NH households.........cccocovevreieierecereecieee 547,024 housing units
Source: USCensusBureau

Thisinformation was compiled for NH Energy Facts, an ECS publication that contains more details on NH's energy
use. NH Energy Facts can be found at www.nhecs.org. 2-1



2.2 Sate Energy Generation and Use

Although New Hampshire generatesmoree ectricity (16.2 million Megawatt hours) annually than it

uses(11.5million MWh), making it anet exporter of eectricity (4,689,000 MWhs, or 28.9% of genera-
tion), weimport the vast majority of thefuelsused to generate the energy weuse. AsTable 2.4 below
shows, $1.6 billionin energy costsfor imported fuel srepresents money moving out of statefor fuels
including uranium, oil, natural gas, cod or other non-wood, usualy fossil-based, sources.

New Hampshire generates renewabl e energy from native sources, largely by using wood and wood
waste (31.0trillion Btusfrom 1.3 million tons of wood chipsand saw-mill residue costing $24.3 million).
New Hampshirea so productes hydroel ectric power (2.36 MWh, for whichthe“fuel” isfree).
Thetablesbelow includeinformation on New Hampshire'stotal use of energy in 1990 and 1999, our
growth ratesduring that period, and our rank overall inthe U.S. The second tabledetailsour per capita
energy use, showing that our use per personin New Hampshireisquitelow relativeto other states.

Table2.2 New HampshireEner gy Consumption and Costs

NH Energy Consumption & Costs

Energy consumed, Btus, 1999 335.4trillion (335.4 TBtu)
Energy consumed, Btus, 1990 270.8trillion (270.8 TBtu)
Growthinconsumption 19.3% (64.6 TBtus)
National rank for energy consumed overal 45th
Dollarsspent for energy

Nomind dollarsper million Btus $11.05

Tota nominal dollarsfor energy $2,631,100,000

National rank for dollars spent 40t
Gross State Product (GSP) $44,229,000,000
GSP per capita $36,823
Efficiency (Btu/$SGSP) 7,573 Btus
Efficiency (GSPDallars'Thtu) $132,000,000
USaverageefficiency, GSPDollars'TBtu: $98,000,000

Source: USDOE EIA (1999 data)

Table2.3New HampshireEner gy Consumption and Costs

NH Per CapitaEnergy Data

Total Energy consumed 335.4TBtu
Population of State 1,235,000
Energy consumed per capita (Btu/person) 279,236,122
National rank 41+
Energy cost, nominal dollarstotal $2,631,100,000
Energy cost, per capita $2,190
National Rank 19

2.2 Source: USDOE EIA (1999 data)




Petroleum-derived energy - whether for transportation or home heating - dominates New Hamp-
shire’ senergy picture, constituting morethan 54% of the energy we usein the state, and more than 85% of
our energy costs.

Our consumption of gasolineishighest among al of thefud susedinthe state, representing nearly half
of the state’ senergy consumption costs. Itisfollowed closaly by the petroleum ditillate, whichisused as
both #2 heating oil and diesel fuel for transportation. Together, these fuelsmake up 70% of the cost and
40% of the Btusconsumed inthe State.

Cod isour fourth largest energy source, primarily because of itsusein e ectric generation, followed
by wood. Onthecost side, however, natura gasisthird, whilepropaneisfourthinovercal costs, athough
only 10thinits Btu contribution. Thetablebelow provides moreinformation on our total consumption.

Table2.4 New Hampshire Ener gy Consumption, 1999

Fuel Type Quantity Heat % Total Cost %
(Various Units) Equivalent $Million
(TBtu)
Uranium (Nuclear 8,676,000 MWh 92.2 275 45.6 2.8
Electric Power)
Motor Gasoline 15,659,000 barrels (bbl) 81.6 24.3 791.8 48.8
Distillate" 9,000.000 bbl 52.4 15.6 320.1 19.7
diesdl (on road) 2,734,000 bbl 15.9 4.7
#2 heating oil 6,266,000 bbl 36.5 10.9
Coal 1,344,000 tons 35.3 10.5 53.6 33
Wood & Wood Various units® 31.0 9.2 24.3 14
waste
Hydroel ectric power 2,368,000 MWh 24.5 7.3 0 0
Residual Fudl (i.e. 3,491,000 bbl 219 6.5 47.0 2.9
#6 ail)
Natural Gas 20,000,000,000 cu. ft. 20.5 6.1 128.9 7.9
Other Petroleum’ 2,591,000 bbl 139 41 52.3 3.2
L PG (propane) 2,407,000 bbl 8.7 2.6 103.3 6.4
Jet fuel 820,000 bbl 4.6 1.4 19.8 1.2
Kerosene 437,000 bbl 2.5 0.7 16.3 1.0
Asphalt & Road Qil 288,000 bbl 1.9 0.6 8.2 <0.5
Other N/A 1.9 0.6 0 -
nonpetroleum®
L ubricants 88,000 bbl 0.5 0.1 9 0.6
Aviation Gasoline 28,000 bbl 0.1 0.03 1.2 0.1
Net electric losses -18,778,000 MWh -64.1 -19.1 Not known
and exported
electricity®
TOTAL N/A 335.4° 100 $1.621.4" 100

L EIA does not distinguish between the two types of distillate fuels; total cost is combined.

2 EIA does not specify units of wood or wood waste. Tons of wood burned at NH wood-fired power plantsin 1999:
1,316,011; 97% was from whole-tree chips and sawmill residue (Source: NH DRED, Phase | Low Grade Wood
Study).

® Thereare 16 petroleum products in the industrial sector. Cost figure aso includes kerosene, which is not broken out
by EIA.

*Includes geothermal, wind, photovoltaic and solar thermal energy.

® |_osses occur primarily in transmission and average approximately 10% nationally.

® Columns do not add up to total, due to independent rounding in EIA data.

"EIA methodology, especialy in accounting for electric utility fuel costs and electricity purchased by end users,
precludes summing these figures to reach the total cost of $2,631.1 million. Thistableisuseful for comparison
purposes of different energy sources. For example, the cost breakdown does not include the cost of electricity to
end users, which is $1.147 million. Also, dollars have not been adjusted to account for inflation.
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Table2.5. New HampshireTotal Ener gy Consumption by Type

Total Ener gy Consumption by Type, 1999
Type Qty. TBtu
Petroleum 188.3
Nuclear elec. 92.2
Cod 35.3
Wood and wood waste 310
Hydroelec. 24.5
Natura gas 20.5
Exports& loss -64.1
Source: DOEEIA

2.2.1Electricand GasUtilitiesserving New Hampshire
New Hampshire customersrecel vedectricity fromfive mgjor regulated investor owned utilities, one

€l ectric cooperative, and five municipally-owned e ectric companies. Public Serviceof New Hampshire
(PSNH), the state’ slargest e ectric utility, servesover 430,000 homesand businessesin 198 communities
inthestate. Formedin 1926, PSNH hasgrownto comprisethreefossil fuel-fired generating plantsand
nine hydroelectric facilities, capabl e of generating morethan 1,110 megawatts of electricity. PSNH isa
wholly-owned subsidiary of Northeast Utilities, autility holding company basedin Connecticui.

The New Hampshire Electric Cooperative (NHEC), founded in 1939 by agroup of farmersin
Concord, isanonprofit electric utility serving approximately 70,000 membersin 115 townsacrossthe
state. Headquartered in Plymouth, the Cooperative servesmembersin 10 operating digtricts: Colebrook,
Lisbon, Sunapee, Andover, Plymouth, Meredith, Conway, Alton, Ossipeeand Raymond. Anelected 11-
member Board of DirectorsrunsNHEC. The Board appoints a General Manager who overseesthe
Cooperative' sday-to-day operations.

Unitil, apublic utility holding company, hastwo subsidiariesproviding e ectric servicein New Hamp-
shire: Concord Electric Company, Exeter & Hampton Electric Company. Concord Electric servesap-
proximately 28,000 customersin the capital city and twelve communitiesin the Concord area: Bow,
Boscawen, Canterbury, Chichester, Epsom, Salisbury and Webster, and limited areasin the towns of
Allenstown, Dunbarton, Hopkinton, Loudon and Pembroke. Exeter & Hampton Electric serves approx-
imately 40,000 customersin seventeen communitiesinthe Exeter arear Atkinson, Danville, East Kingston,
Hampton, Hampton Falls, Kensington, Kingston, Newton, Plaistow, Seabrook, South Hampton and
Stratham, and portions of thetownsof Derry, Brentwood, Greenland, Hampstead and North Hampton.
Unitil’stwo New Hampshire companiesarein the process of restructuring, and will do businessunder the
Unitil namebeginning in 2003 if the PUC approvesitsrestructuring plan.

Granite State Electric Company, asubsidiary of National Grid USA, provideselectricity to approx-

imately 38,000 customersin 21 communities. Thecompany’sserviceareaincludesthe Salem areain
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southern New Hampshire, aswell asseveral communitieslocated a ong the Connecticut River, primarily in
the Lebanon and Walpoleareas.

Connecticut Valey Electric Company (CVEC), asubsdiary of Centra Vermont Public Service Com-
pany, servesapproximately 10,000 customersin thirteen communitiesaong the Connecticut River Valey,
including thecity of Claremont and portionsof Bath, Charlestown, Cornish, Hanover, Haverhill, Lyme,
Newport, Plainfield, Piermont, Pike, Plainfield, Orford and Unity.

Natural gas servicesare currently availableto 53 communitiesin New Hampshire from two gas
utilities, Northern Utilitiesand KeySpan Energy Ddlivery. Northern servesapproximately 24,000 custom-
ersinthe Seacoast area.? KeySpan serves approximately 75,000 customersin the south central part of
thestate.®

2.2.2 Restructuring and Electric Choice in New Hampshire

Whilework to bring competition to the state' sel ectricindustry beganin earnest in 1995, itsrootsgo
back at least 20 years. Even so, after more than eight decades of monopoly regulation intheelectric
industry, competitionisafairly recent development.

The Electric Industry Begins

New Hampshire' selectricindustry began just after theturn of the century. Thefirst electric compa
niesinthe state generated power and deliveredit tolocal homesand businesses. Thesecompaniesfaced
difficultiestransmitting power over long distancesdueto inefficient wires. Often morethan oneprovider of
€l ectric service operated inthe same area, and those operationswerevirtually unregul ated.

ThePublic UtilitiesCommissionwasestablished in 1911 in responseto high ratesand therecognition
that duplication of inefficient wiresand poleswaswasteful and unsightly. The PUC granted franchised
monopolies so that one company served an area, and was charged with determining reasonableratesfor
electric service. To check the power of these monopoalies, the utility’soperationswere highly regul ated.

Technologica progressand innovation helped createlarger and moreefficient generating stationsand
theregulatory systemworked well for many years. However, inthe 1970smajor changesintheindustry
beganto occur. First, the cost for building plantsto meet the growing demand, particularly nuclear power
plants such as Seabrook Station, escalated. Thiswasamarked differencefrom theelectricindustry’s
traditional trend of declining costsof generationfor large plants. Asaresult, utilitiesand consumerswere
faced with paying for the higher costs of these nuclear generation plantsthat werebuilt during thistime.

2Northern Utilities servesthe towns of Atkinson, Dover, Durham, East Kingston, Exeter, Greenland, Hampton,
Hampton Falls, Kensington, Madbury, Newington, North Hampton, Pelham, Plai stow, Portsmouth, Rochester,
Rollinsford, Salem, Seabrook, Somersworth, and Stratham.

3K eySpan servesthe towns of Allenstown, Amherst, Auburn, Bedford, Belmont, Berlin, Boscawen, Bow,
Canterbury, Concord, Derry, Franklin, Gilford, Goffstown, Hollis, Hooksett, Hudson, Laconia, Lakeport, Litchfield,
L ondonderry, Loudon, Manchester, Merrimack, Milford, Nashua, Pembroke, Penacook, Sanbornton, Suncook,
Tilton, and Winnisgquam. 2.5



Rising Electric Rates

Theoil crigsof the1970'salso forced usto reconsider our energy policies. Oneof the outcomes, the
Public UtilitiesRegulatory Policy Act (PURPA), encouraged devel opment of alternative generation and
required utilitiesto purchase dectricity from small power producers (SPPs). When PURPA wasenacted,
the State mandated the purchases of power from SPPs at ratesthat appeared reasonable giventherising
energy costsinthe 1970sunder alaw known as L EEPA (Limited Electrical Energy ProducersAct, RSA
362-A, 1978). Long-term agreements to purchase power at set rates were entered into at that time.
Today, PSNH continuesto be obligated to purchase some power from SPPs even though theratesare
significantly higher than current market prices. 1nan effort to reducethese costs, PSNH has* bought out”
contractsof somewood-fired and hydroel ectric facilities, so that the company nolonger hasan obligation
to purchasethe power from thosefacilities.

Thesechangesinenergy policy resultedintherecognitionthat independent generation plantscould religbly
produced ectricity. Thesuccessof independent power laid thefoundation for competitioninthegeneration of
eectricity. Infact, LEEPA dlowedretall competitiononasmal scde, as SPPscould sell directly to cusomers.
However, thisprovisonwasnever used, and SPPpower waspurchased by utilitiesunder long-term contracts.

In January of 1988, asignificant upheava inthe state’selectricindustry occurred when PSNH filed
for bankruptcy protection. 1n 1989, the State reached an agreement with Northeast Utilities (NU) to bring
PSNH out of bankruptcy and acquirethe utility. The planincluded seven annual rateincreases of 5.5%.
Thelegidature approved the plan, with somerate increases, and in 1990 the PUC approved the plan.

Whilethat plan allowed PSNH to reorganize and emerge from bankruptcy, the effect of theannual
rate increases began toimpact New Hampshireresidentsand businesses. Soon, New Hampshire' selec-
tric rates surpassed those of the region and were among the highest in the nation.

A Competitive Electric Market

Withthe changesintheéectricindustry inthe 1970sand 1980s, aswell asthe deregulation of other
industries, theideaof acompetitive el ectric market took hold throughout the U.S. during the 1990's.

In 1995, the PUC sponsored a Roundtable on Competitionin New Hampshire's Electric Energy
Industry. Alsointhat year, legidative committeework began on House Bill 1392, whichwassignedinto
law by the Governor in May of 1996 asRSA 374-F, the Electric Industry Restructuring Act.

HB 1392 directed the PUC to dividethetraditiona utility functionsand* aggressively pursuerestruc-
turing and increased consumer choice.” Asaresult, instead of utilitiesgenerating, transmitting and distrib-
uting e ectricity, thelaw separated of thegeneration of energy fromthetransmissionand digtributionfunctions.
A consumer’s utility will remainin placeto deliver electricity, but customers can choosetheir energy
supplier. Thelaw maintainsthemonopoly for delivery of e ectricity, avoiding the duplication of wiresand

2-6



poles. However, for aperiod of timewhileacompetitive market is established in New Hampshire, our

utilitieswill continueto provide power through regulated “ transition service.”

Restructuring Overview

After passage of the Electric Industry RestructuringAct in May of 1996, the PUC developed aplan
toimplement restructuring. ThePUC issuedits®Final Plan” on February 28, 1997 which targeted full
retail competition to begin on January 1998, or in any event no later than July 1, 19984

However, federal litigation filed within daysof the Final Plan by PSNH and its parent Northeast
Utilitieschallenged the Plan on federal preemption and congtitutional grounds. At the heart of the matter
wasadispute over who should pay for “ stranded costs.” Stranded costsare costs, liabilities, and invest-
mentsthat autility would reasonably expect to recover in atraditiona, regulated marketpl ace but, absent
somelega mechanismto assurerecovery, could not recover in arestructured marketplace. Oneexample
of stranded costsare contractsto purchase electricity at above-market pricesfrom Small Power Produc-
ers(SPPs).

Theexistence of PSNH’s1989 Rate Agreement, aswell asthe claimed impacts on PSNH of the
regiona averagerate approach adopted by the PUC, made PSNH’s case somewhat unique, although the
state’ s other investor-owned utilities- CVEC, Unitil and GSEC - all eventually joined the suit. PSNH
obtained a Temporary Restraining Order, barring the PUC from implementing itsrestructuring orders.

InMay of 1997, the casewasreferred for formal mediation, but thisultimately proved unsuccessful.
In June 1998 an expanded i njunction wasissued, preventing the PUC from implementing restructuring for
any of thestate' s utilities, except in voluntary or consensud filings. Thisinjunctionwaslater upheld by the
First Circuit Court of Appeals. Consequently, statewide implementation of restructuring could not go
forward, andinstead there hasbeen autility-by-utility phase-in approach as settlementshave been reached.

In July 1998, asettlement between Granite State Electric Company (GSEC), the State, and others
wasfinalized. Theagreement brought ratereductions, including a10% reductionon July 1, 1998 and a
further 7% reduction on September 1, 1998; unbundled rates; ratepayer funded efficiency and low income
bill assistance programs; and opened the door to customer choice. In 2002, GSEC filed to take advan-
tage of the L egidature’' sextension of the maximum length of transition servicein HB489 (Ch. 29) inthe
2001 Session. Asaresult, GSEC customers can remain on transition servicethrough April 30, 2006.

The New Hampshire Electric Cooperative (NHEC) opened its serviceterritory to competition on
January 1, 2000, after the State hel ped NHEC reach a settlement with itswholesale supplier, PSNH, to
remove barriersto competition. Asaresult, NHEC customerssaw asignificant rate reduction of approx-

4Information and documents related to restructuring can be found at www.puc.state.nh.us/d96150pg.html.

5 See www. puc.state.nh.us/orders/20020RD S/23966e.pdf for the PUC’s Order approving GSEC's proposal to extend
the length of transition service.
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imately 22% on January 1, 2000, aswell asratepayer funded efficiency and low incomebill assistance
programs. NHEC customersdtill recelvetrangtion servicefromtheir eectric utility becauseof aL egidative
change. INnHB489 of 2001 (Ch. 29), the L egidature expanded NHEC' sexemption from regulation by the
PUC, amending RSA 362:2, |1, and making adistinction between investor-owned utilitiesand el ectric
cooperativesin someinstancesrel ated to restructuring. Theamendment eiminated the PUC sjurisdiction
over NHEC strangition service and other energy servicesthat NHEC may providetoitscustomers. Asa
result, the PUC hasjurisdiction only over NHEC' s default service,” whichisthelast resort source of
electricity to ensurethat autility’ sobligation to serveremains after restructuring.

OnJune 14, 1999 PSNH, along with the State negotiating team, including the Governor’s Office of
Energy and Community Services(ECS), NH Public Utilities Commission (PUC) settling staff, and the
Attorney Generd’ s Office, announced acomprehens ve Settlement Agreement onrestructuring. TheAgree-
ment wasfiled on August 2, 1999, and the PUC approved the Agreement with conditionson April 19,
2000. OnMay 31, 2000 the L egid ature passed | egid ation necessary to implement the settlement, and on
June 12, 2000 Governor Shaheen signed Senate Bill 472 (RSA 369-B). ThePUC issued final orderson
September 8, 2000, incorporating legidative changes, approving afinance order, and denying motionsfor
rehearing.

The PSNH restructuring settlement provided an automatic 5% rate reduction on October 1, 2000
and another reduction totaling acombined average of 15%- 17% for residential householdswhen PSNH
began retail competition on May 1, 2001. Additional ratereductionswill occur inthefuture ascertain
“stranded” costsare paid off, including when the sale of Seabrook iscompleted in late 2002. PSNH
customerswill havetheability to choosetheir eectricity supplier based on price, environmental factors,
and other issuesimportant to consumers.

The Settlement also required PSNH to sell its power plantsand power supply contracts, with all
proceedsgoing to reducestranded costs, and provided asizegble utility write-off of stranded costsamounting
to over athird of the equity inthe company.

In order to implement the PSNH settlement, the L egidlature approved theissuance of up to $670
millionin ratereduction bonds, arefinancing mechanism known as securitization that hel ped lower custom-
ers eectricrates, with additional securitization availableto finance renegotiated small power producer
contractsto obtain added savings.

Aswith GSEC and NHEC, PSNH’ s settlement also included programs designed to make consum-
ers billsmoreaffordable, including energy efficiency andlow incomebill assistance programs, which are
funded through asystem benefits charge on customershills. These programsare consistent with the
Electric Industry RestructuringAct, inwhich thelegid ature specificaly found that
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Restructuring of the electric utility industry should be doneinamanner that benefitsall
consumersequitably and does not benefit one customer classto the detriment of another
... A nonbypassableand competitively neutral system benefitscharge applied totheuse
of the distribution system may be used to fund public benefitsrel ated to the provision of
electricity . . . . Such benefits, asapproved by regulators, may include, but not necessarily
belimitedto, programsfor low-income customers, energy efficiency programs. . .support
for research and devel opment, and investmentsin commercialization strategiesfor new
and beneficia technologies.

RSA 374-F:3, VI, Electric Industry Restructuring Act

Theenergy efficiency programsfunded by the system benefits chargearediscussed inmoredetail in
Chapter 9. Thelow incomehill assistance program, known asthe Electric Assistance Program (“EAP”),
wasapproved by the PUC in 2002 asatiered discount program.® The EAPisoperated statewide by the
state’ selectric distribution compani es, working with the Community Action Agenciesaround the state.

EAP providesincome-digible customerswith discountson their eectric bills, intended to bring the
customer’sannual electric bill to approximately 4% of annua incomefor genera use customers, and 6%
for customerswith electric heat. Eligibility isbased upon 150% of the Federal Poverty Level, and the
discount dependson acustomer’sincomelevel, and the househol d's el ectric usage.

Since” Compsetition Day” for PSNH, the L egid ature hasamended the El ectric Industry Restructuring
Act to addressnew issues. 1n 2001 the L egidature passed HB489 (Ch. 29), which made several changes
totrangtion service. Thehill increased thelength of transition service, allowing al restructured utilitiesto
extend transition serviceto match up with PSNH’strangition service period tofacilitateall cusomersinthe
state entering competition smultaneously. PSNH’stransition service periodswere a so extended so that
residentia customerscan receivethe serviceuntil aslate as February of 2006, and larger customersuntil
February of 2005. Thepricinglevelsfor transition servicewerea so changed, so that thelargest custom-
erswill receive PSNH’sactual cost of providing the service beginning in February 2003, and residential
customersmoveto actual pricing in February 2004.

Thebill dsorequired that PSNH keepitshydroel ectric and fossi| fuel assets, whilemoving forward
withthe sale of Seabrook, until at least February 2004. PSNH must providetransition and default service
from those assets, and supplement any additional power needsfromthemarket. Thetext of thebill canbe
found at www.gencourt.state.nh.us/l egid ation/2001/HB0489.html.

Morerecently, Unitil put forth arestructuring plan and aproposal to mergeitstwo companiesin New
Hampshire. The PUC hasapproved Phasel of the settlement, and the second phaseis proceeding with
final approval expectedin 2003. At thistime, Connecticut Valley Electric Company isthelast investor
owned utility that hasnot yet opened itsserviceterritory to competition.

5The Order approving the Tiered Discount Program can be found at www.puc.state.nh.us/Orders/20020RD S/

23980e.pdf.
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Much has been written on the status of restructuring, anditisfair to say that New Hampshire must
continueto work both within the state and with other statesin theregionto reach full retail competition.
Oneremaining issueisdefault service, whichisthe safety net service designed to provideenergy for short
periodsof time, such aswhen acustomer isbetween competitive suppliers. Thereisusualy nolimit onthe
length of timeacustomer may remain onthisservice, and it will alwaysbeavailablefromthe utility to
ensurethat consumersreceive uninterrupted power when they switch from oneenergy supplier to another.
If for any reason consumersaretemporarily without an energy supplier or, in somecases, if they choose
not to choose an energy supplier, they will automatically receive default power service.

Another of the changesin HB489 of 2001 dealt with default service. Largely inresponseto the
Cdliforniadectricity crisisof 2000 - 2001, the L egid atureremoved the requirement that New Hampshire
default service pricesmust be based on the short-termmarket. Instead, new language givesthe Commis-
sonoversght over pricing of default servicein order to protect customers. Morelegidativechangesmay be
needed ascompetition progressesinthestateand intheregion, and asnew issuesarise.
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3. BaseCaseForecas

3.1. Introduction

Thischapter describesthe Base Case or “businessasusual” forecast devel oped for New Hamp-
shireusing the ENERGY 2020 and REMI (Regiona Economic Models, Inc.) models. Moredetailson
how each model works can befound in Appendices 2 and 3. ENERGY 2020 forecasts demands by
economic sectors(residentia, commercia, industria, and transportation). Section 3.1 providesan over-
view of the Base Caseforecast. Sections 3.2 through 3.5 providefurther detail related to theresidential,
commercid, industria, and transportation sectors.

TheBase Caseforecast isan attempt to project amost likely or “ best guess’ futuretrgjectory of
the energy and economic systemin New Hampshire, for the purposes of stimulating ideasfor potential
policies, and testing for the expected impacts of potential policies.

TheBase Caseforecast isbased in part upon forecasts of global fossil fuel pricesfromtheUS
Department of Energy’sEnergy Information Administration (EIA). EIA iscurrently forecasting pricesto
bevery stable, with dight declinesinreal prices(that is, pricesexpressed in constant dollarssuch asyear
2000 dollars) projected over the next twenty years. Historically, however, fossil fuel priceshave shown
periodsof great volatility, largely dueto geopolitical events. Asaresult, it was suggested in stakehol der
discussionsthat the policy smulations conducted should consider ahypothetical scenarioinwhichfossl
fuel pricesfollowed historical patternsof volatility, rather than only the EIA projections of stability and
modest decline. Thishypothetical “high price” scenario alowsustotest potential energy policiesagainst
both the Base Caseforecast and an alternative hypothetical price spikeevent. Section 3.4 describesthe
aternativefue price scenario and the effects of these dternativefud pricesupon key variablesreativeto
the base caseforecast.

3.2 BaseCaseForecagt Overview

The Base Caseforecastsenergy demand using economic drivers, energy prices, and themodd’s
ca culationsof the costsand benefitsof investmentsin energy efficiency. Economicdriversof New Hamp-
shire'senergy demand include personal income, commercial output, and industria output. Theenergy

pricescons st of thewellhead price of gas, theworld price of oil, and the minemouth price of coal.
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Electricity pricesare calcul ated with datadrawn from the model (Appendix 2 hasmoreinformation on
how themodedl calculatesthisdata).

Overall, the Base Case projectsthat total New Hampshire energy demand isexpected to grow at
an average rate of 2.2% annually between 2000 and 2020. Qil, the fuel with the highest demand, is
forecasted to grow at only 2.0% per year, while electricity and natural gas grow at 3.1% and 3.2%
respectively. Itisimportant to notethat this projection showsthat the use of energy isforecast to grow at
rateswell abovethe growthin population (projected to be <1%), meaning that wewill seeanincreasein
energy use per capitaover thenext 20 years.

Figure3.1 Secondary Fuel Demands(TBtu)

Secondary Fuel Demands for the Base Case

TBtu

1990 2000 2005 2010 2015 2020

M Electric MWGas MCoal EHOil [MBiomass [Solar MLPG

Figure 3.1 depictsthe Base Case forecast of New Hampshire's secondary energy demand by
fuel. Secondary energy demand refersto energy consumed at point of fina use; for example, itincludesthe
electricity we useto power our homesand business. By contrast, primary energy demand includesall
energy at point of first use, which consists of the use of fuel sat power plantsto generate e ectricity, aswell
asto heat our homes. Asaresult, somefuels, such asnatural gasthat isused both to heat homesand to
generate el ectricity, isincluded in both definitions. We use both definitionsin order to understand
how weusefuelsoveral, aswell ashow much electricity we useand how it isgenerated. For further
detail, Table 3.1 below listsforecasted secondary demandsand their growth rates.
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Table3.1 Secondary Fuel Demands(TBtu/Yr)

Base Case Forecast
Secondary Fuel Demands (TBtu/Yr)

1990 2000 2005 2010 2015 2020
Electric 30.64 35.07 41.95 50.91 59.57 65.64
Gas 14.45 21.19 25.93 30.46 35.45 40.11
Coal 0.83 0.04 0.04 0.04 0.04 0.04
oil 47.78 65.44 73.32 81.22 89.86 98.03
Biomass 23.71 35.20 37.12 38.06 41.15 44.39
Solar 0.00 0.00 0.00 0.00 0.00 0.00
LPG 7.64 8.99 9.60 10.16 10.86 11.64
Total 125.05 165.93 187.96 210.86 236.93 259.85

Cumulative Growth Rate (%)

Electric 1.4% 0.0% 3.6% 3.7% 3.5% 3.1%
Gas 3.8% 0.0% 4.0% 3.6% 3.4% 3.2%
Coal -29.9% 0.0% -0.9% -1.1% -0.8% -0.5%
QOil 3.1% 0.0% 2.3% 2.2% 2.1% 2.0%
Biomass 4.0% 0.0% 1.1% 0.8% 1.0% 1.2%
Solar 0.0% 0.0% 0.0% -0.3% 0.2% 0.8%
LPG 1.6% 0.0% 1.3% 1.2% 1.3% 1.3%
Total 2.8% 0.0% 2.5% 2.4% 2.4% 2.2%

Table 3.2 showstheforecast of primary energy consumption, expected to increase at arate of
1.66%. Natural gasisprojected to grow at amuch faster rate than oil (4.39% compared to 1.85%). Asa
result, themode projectsashiftin consumptionfromoil togasover thetwenty year forecast period. Thisgrowth
islargdy dueto the congtruction of new combined cyclegasplantsfor eectricgeneration.

Table3.2 Primary Energy Consumption (TBtu/YTr)

Base Case Forecast
Primary Energy Consumption (TBtu/Yr)

1995 2000 2005 2010 2015 2020

Gas 33.159 86.232 129.121 152.085 184.384 207.514
Coal 21.148 60.701 56.872 60.142 60.455 60.697
Oil 61.801 116.509 121.637 140.705 156.036 168.637
Biomass 31.726 46.765 47.299 42.575 45.825 48.758
Solar 0.004 0.004 0.004 0.004 0.004 0.005
LPG 8.215 8.992 9.599 10.164 10.860 11.642
Hydro/Nuclear 46.694 144.682 149.423 149.423 149.423 149.423
Total 202.746  463.884 513.954 555.098 606.986 646.676

Cumulative Growth Rate (%)

Gas 19.11% 0.00% 8.07% 5.67% 5.07% 4.39%
Coal 21.09% 0.00% -1.30% -0.09% -0.03% 0.00%
Oil 12.68% 0.00% 0.86% 1.89% 1.95% 1.85%
Biomass 7.76% 0.00% 0.23% -0.94% -0.14% 0.21%
Solar -0.52% 0.00% 0.00% -0.27% 0.17% 0.85%
LPG 1.81% 0.00% 1.31% 1.23% 1.26% 1.29%

Hydro/Nuclear 22.62% 0.00% 0.64% 0.32% 0.21% 0.16%
Total 16.55% 0.00% 2.05% 1.80% 1.79% 1.66% 3-3




Table3.3. New HampshireEconomic Summary

Base Case Forecast
New Hampshire Economic Summary

1990 2000 2005 2010 2015 2020
Employment (Thousands) 571.94 699.80 741.20 777.13 813.02 842.42
Population (Millions) 111 1.22 1.28 1.34 141 1.48

Nominal Dollars
GRP (B%) 24.02 51.16 72.49 99.15 132.20 172.18
Personal Income (B$) 23.03 39.86 49.63 62.60 78.25 96.86
Disposable Income/Capita ($) 23,885 37,753 46,352 57,675 70,626 85,539
2000 Dollars
GRP (2000 B$) 31.85 51.16 63.76 75.96 88.22 100.08
Personal Income (2000 B$) 30.54 39.86 43.65 47.95 52.22 56.30
Disposable Income/Capita (2000 $) 31,673 37,753 40,771 44,185 47,131 49,721
Cumulative Growth Rate (%)

Employment 2.02% 0.00% 1.15% 1.05% 1.00% 0.93%
Population 0.92% 0.00% 1.04% 0.99% 0.98% 0.98%
GRP 4.74% 0.00% 4.41% 3.95% 3.63% 3.36%
Personal Income 2.66% 0.00% 1.82% 1.85% 1.80% 1.73%
Disposable Income/Capita 1.76% 0.00% 1.54% 1.57% 1.48% 1.38%

Economicgrowthlargdy influencestheenergy demand growth shown above. Table3.3summarizes

thekey economicindicatorsinthe Base Case, which dl show growth over theforecast period. Gross

Regiona Product (GRP) growsby 3.36%; persond incomegrowshby 1.73%; and disposableincomeper
capitagrowsby 1.38%. Employment and population asoincreasemodestly at .93% and .98% respectively.
In addition to impacting the overal economy, energy pricesa so act asdriverson energy demand.
Table 3.4 summarizesthe Base Case projections of the pricesof primary fuels. After asignificant price
spikeintheyear 2000, the energy prices settled back and areforecasted to have very littlegrowthinrea
terms. Thewellhead price of gasincreases0.9%, whiletheworld il priceincreases0.3%. It should be
noted that thereisasignificant level of disagreement over thefuture priceof fossil fuels, which arenotori-
oudly difficult to project dueto themany factorsthat impact their price. Figure3.2illustratesthetrend of

fuel pricesused inthe Base Case.
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Table3.4 Primary Fuel Prices

Base Case Forecast
Primary Fuel Prices (2000$/mmBtu)

1990-1999
Average 2000 2005 2010 2015 2020
Wellhead Price of Gas 2.16 4.86 2.27 2.53 2.63 2.74
Minemouth Price of Coal 1.01 0.79 0.69 0.65 0.62 0.59
World Price of Oil 3.55 5.20 3.54 3.62 3.72 3.80
Cumulative Growth Rate (%)
Wellhead Price of Gas 0.0% 16.2% 0.5% 1.0% 1.0% 0.9%
Minemouth Price of Coal 0.0% -4.9% -3.7% -2.9% -2.4% -2.1%
World Price of Oil 0.0% 7.6% 0.0% 0.1% 0.2% 0.3%

Table3.5liststhevaluesfor New Hampshire's energy-related carbon dioxide (CO,) emissions.
Ascanbeseeninthetable, total energy-related CO, emissionsare expected toincreaseat arate of 2.2%
annually over theforecast period. Thisisthesameamount that our overall energy useisprojectedto

Primary Fuel Prices for the Base Case
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Table3.5 New HampshireCO, Emissions(Million TonsCO_¢/Year)

Base Case Forecast
New Hampshire CO2 Emissions (Million Tons CO2e/Year)

1995 2000 2005 2010 2015 2020
Residential 3.65 3.67 3.84 4.06 4.30 4.55
Commercial 1.24 1.37 1.60 1.81 201 2.20
Industrial 2.37 3.46 411 4.69 5.46 6.19
Transportation 5.73 7.04 8.77 10.05 11.47 12.90
Electric Utility 3.75 16.98 18.04 20.82 23.13 24.63
Total 16.74 32.52 36.36 41.43 46.37 50.46

Cumulative Growth Rate

Residential 0.1% 0.0% 0.9% 1.0% 1.0% 1.1%
Commercial 2.0% 0.0% 3.1% 2.8% 2.6% 2.4%
Industrial 7.6% 0.0% 3.5% 3.0% 3.0% 2.9%
Transportation 4.1% 0.0% 4.4% 3.6% 3.3% 3.0%
Electric Utility 30.2% 0.0% 1.2% 2.0% 2.1% 1.9%
Total 13.3% 0.0% 2.2% 2.4% 2.4% 2.2%

increase, so that under the“businessasusua” forecast, our CO, emissionswill continueat current rates.
Consequently, if weremain on our current track, wewill not be using cleaner energy over the next 20

years.

3.3 Regdential Forecast

New Hampshire hasapproximately 1.2 million residentsin the state'sten counties. Accordingto
the 2000 census, New Hampshire has 547,000 individual households. Most householdsinthe stateare
singlefamily. Accordingtothe ENERGY 2020 moded, New Hampshire spopul ationisexpected to grow
by lessthan 1% annually through theyear 2020.

Intheresidentia forecast, demand grows moderately over theforecast period for eachfud. Table
3.6 summarizestheforecasted resdentia demand and growth rates. Asshown inthesummary table, tota
residential demand is projected to grow at an averagerate of 1.3% between the years 2000 and 2020.
This1.3% growthinresidential demand isdightly lower than growth of personal income, projectedto be
moderateat 1.7%. Residential demand growsat adower rate than personal incomedueto higher levels
of energy efficiency over time, amodest but positive outcomeof our investmentsin energy efficiency.

With respect to specific fuels, ENERGY 2020 projectsthat the growth of natural gasand electric-
ity (1.9% and 2.0%) ishigher than the growth of oil (0.9%) over theforecast period. Thisrelationship
reflectsahigher market sharefor natural gasand electricity relativetoail.

Table 3.7 summarizestheforecast of resdential demand for seven end uses. Theend usesinclude
Space hesting, water heating, refrigeration, lighting, air conditioning, other substitutableend usesand other
non-substitutables. Other substitutable end usesinclude cooking and clothesdrying, because severa
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Table3.6 Residential Demand Summary

Base Case Forecast
Residential Demand Summary
1990 2000 2005 2010 2015 2020

Personal Income

1998 B$/Yr 30.539 39.862 43.652 47.955 52.220 56.303

Cumulative Growth Rate 2.7% 0.0% 1.8% 1.9% 1.8% 1.7%
Demand (Tbtu/Yr)

Electric 11.752 12.740 13.985 15.809 17.654 19.134

Gas 5.986 6.906 7.442 8.197 9.074 10.070

Qil 21.100 28.920 29.996 31.555 33.121 34.667

Biomass 3.684 2.700 2.814 2.996 3.215 3.458

Solar 0.003 0.003 0.003 0.003 0.003 0.004

LPG 5.254 6.727 7.137 7.493 7.867 8.281

Total 47.778 57.997 61.376 66.054 70.935 75.613
Cumulative Demand Growth Rate

Electric 0.8% 0.0% 1.9% 2.2% 2.2% 2.0%

Gas 1.4% 0.0% 1.5% 1.7% 1.8% 1.9%

Qil 3.2% 0.0% 0.7% 0.9% 0.9% 0.9%

Biomass -3.1% 0.0% 0.8% 1.0% 1.2% 1.2%

Solar 0.2% 0.0% 0.4% 0.5% 0.8% 1.1%

LPG 2.5% 0.0% 1.2% 1.1% 1.0% 1.0%

Total 1.9% 0.0% 1.1% 1.3% 1.3% 1.3%

energy sources can beused for these activities, including gasand electricity. Other non-substitutables,
which arethoseitemsthat must use e ectricity, include computers, TV's, clotheswashers, and other electri-
cal devices. All end usesare projected to grow moderately over theforecast period. Thedemand grows
most significantly for other substitutables (1.9%), lighting (1.7%), and water heating (1.5%). Air condi-
tioning (1.0%) and refrigeration (1.0%) havelower growth ratesdueto theimpact of efficiency standards
for thesetwo end uses.

Between 2000 and 2010, residentia electric pricesare projected to decline at an average
annua growth rate of —2.85%. By 2020, theaverage growth steadiesat —45%. Residentia pricesof gas,
oil, biomass, and L PG remainrelatively flat through 2020. Figure 3.3 showstheresidentia energy prices
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Table3.7 Residential End UseDemand Summary

3-8

Base Case Forecast

Residential Enduse Demand Summary

1990 2000 2005 2010 2015 2020
Personal Income
1998 B$/Yr 30.54 39.86 43.65 47.95 52.22 56.30
Cumulative Growth Rate 2.7% 0.0% 1.8% 1.9% 1.8% 1.7%
Demand (Thtu/Yr)
Space Heating 26.35 29.18 30.47 32.47 34.60 36.65
Water Heating 11.73 17.32 18.66 20.29 21.92 23.54
Other Subs 2.72 3.84 4.24 471 5.16 5.57
Refrigeration 3.32 3.71 3.81 4.01 4.25 4.50
Lighting 0.76 0.81 0.86 0.94 1.06 1.14
Air Condition 0.54 0.60 0.60 0.64 0.69 0.73
Other Non-Subs 2.36 2.53 2.74 3.00 3.26 3.50
Total 47.78 58.00 61.38 66.06 70.94 75.62
Cumulative Demand Growth Rate
Space Heating 1.0% 0.0% 0.9% 1.1% 1.1% 1.1%
Water Heating 3.9% 0.0% 1.5% 1.6% 1.6% 1.5%
Other Subs 3.4% 0.0% 2.0% 2.0% 2.0% 1.9%
Refrigeration 1.1% 0.0% 0.5% 0.8% 0.9% 1.0%
Lighting 0.7% 0.0% 1.0% 1.5% 1.8% 1.7%
Air Condition 1.1% 0.0% 0.1% 0.6% 1.0% 1.0%
Other Non-Subs 0.7% 0.0% 1.6% 1.7% 1.7% 1.6%
Total 1.9% 0.0% 1.1% 1.3% 1.3% 1.3%
Residential Fuel Prices for the Base Case
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Table3.8 Residential Energy Prices

Base Case Forecast
Residential Energy Prices (2000 $/mmBtu)

1990 2000 2005 2010 2015 2020
Electric 38.84 34.44 27.87 25.89 28.82 31.46
Gas 10.03 9.49 8.57 8.28 8.00 7.98
Qil 10.88 9.80 7.88 8.06 8.39 8.58
Biomass 5.57 5.57 5.57 5.57 5.57 5.57
Solar 38.84 34.44 27.87 25.89 28.82 31.46
LPG 17.72 17.23 17.39 17.57 17.20 17.10

Cumulative Growth Rate

Electric -1.20% 0.00% -4.23% -2.85% -1.19% -0.45%
Gas -0.55% 0.00% -2.06% -1.37% -1.14% -0.87%
Qil -1.05% 0.00% -4.36% -1.95% -1.04% -0.66%
Biomass 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
Solar -1.20% 0.00% -4.23% -2.85% -1.19% -0.45%
LPG -0.28% 0.00% 0.19% 0.20% -0.01% -0.04%

by fuel and Table 3.8 summarizestheforecasted pricesand their growth rates.
Overall, intheBase Caseor “businessasusual” forecast, pricesfor residentia customers

remain stable over theentireforecast horizon.

34 Commercial Forecast
New Hampshirehasastrong commercid sector, withasignificant presenceindl partsof thestate.
Major commercial sectorsin New Hampshireincluderetail establishments, computer programming and

New Hampshire Commercial Fuel Demands
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related services, health services, and other non-manufacturing professional activities.

Figure 3.4illustratestheforecast of commercia demand by fuel type. Table 3.9 summarizesthe
forecasted demandsand growth rates. Aslistedin Table 3.9, total commercial demand isexpected to
grow at arateof 2.7% over theforecast period. Thegrowth of commercia economic output isdightly less
at 2.6%. Thehigher growthin energy usageisdueto anincreasein energy used by thecommercia sector
per dollar of output, which suggeststhat the commercia sector will actually becomelessefficient in our

Table3.9. Commercial Demand Summary

Base Case Forecast
Commercial Demand Summary

1990 2000 2005 2010 2015 2020

Economic Output
1998 B$/Yr 38.496 55.837 65.267 74.856 84.189 92.950
Cumulative Growth Rate 3.7% 0.0% 3.1% 2.9% 2.7% 2.6%

Demand (Tbtu/Yr)
Electric 7.22 13.34 16.08 19.60 22.83 25.08
Gas 5.14 7.81 9.73 11.44 13.04 14.59
Coal 0.13 0.04 0.04 0.04 0.04 0.04
Oil 19.55 12.02 13.61 15.21 16.69 18.13
Biomass 0.23 0.43 0.52 0.59 0.64 0.70
Solar 0.00 0.00 0.00 0.00 0.00 0.00
LPG 0.93 1.25 143 1.55 1.69 1.85
Total 33.20 34.90 4141 48.43 54.94 60.39

Cumulative Demand Growth Rate

Electric 6.1% 0.0% 3.7% 3.9% 3.6% 3.2%
Gas 4.2% 0.0% 4.4% 3.8% 3.4% 3.1%
Coal -11.1% 0.0% -1.0% -1.1% -0.8% -0.5%
Oil -4.9% 0.0% 2.5% 2.4% 2.2% 2.1%
Biomass 6.1% 0.0% 3.7% 3.0% 2.7% 2.4%
Solar -0.6% 0.0% -0.3% -2.7% -2.1% -0.3%
LPG 3.0% 0.0% 2.7% 2.2% 2.0% 2.0%
Total 0.5% 0.0% 3.4% 3.3% 3.0% 2.7%

“businessasusua” forecast unlesspolicesor programsare created to increase efficiency.

Theforecast of commercia demand indicatesashifting of dominant fuelsover theforecast period.
Consgtent withtheoverall forecadt, thehistorically dominant fuel, whichisail (2.1% growth), shiftsto both
natural gas(3.1% growth) and eectricity (3.2% growth).

Table3.10 summarizescommercia demand, showing moderategrowthinthe sevenend uses. Air
conditioning demand growsthemost a arate of 3.4%; lighting seesthed owest growth at 2.0%, showingthe
impactsof efficiency investments. Commercial energy pricesare projectedto declineoveral. TheBase
Caseprojectseectric pricesto declinein the short term, and then begin to grow after 2009, resultinginan
overal modest decline. By 2020, the average annual growth rate of commercia electric pricesis—72%.
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Table3.10 Commercial EnduseDemand Summary

Base Case Forecast
Commercial Enduse Demand Summary

1990 2000 2005 2010 2015 2020

Economic Output
1998 B$/Yr 38.50 55.84 65.27 74.86 84.19 92.95
Cumulative Growth Rate 3.7% 0.0% 3.1% 2.9% 2.7% 2.6%

Demand (Tbtu/Yr)
Space Heating 17.97 20.42 24.54 28.92 32.93 36.23
Water Heating 1.21 1.39 1.59 1.78 1.95 2.13
Other Subs 0.11 0.18 0.22 0.25 0.29 0.32
Refrigeration 0.44 0.83 1.00 1.19 1.35 1.49
Lighting 3.42 6.18 6.92 7.70 8.45 9.26
Air Condition 1.93 3.60 4.44 5.49 6.47 7.11
Other Non-Subs 0.15 0.28 0.34 0.39 0.44 0.49
Feedstocks 7.95 2.02 2.36 2.71 3.05 3.37
Total 33.20 34.90 41.41 48.43 54.94 60.39

Cumulative Demand Growth Rate

Space Heating 1.3% 0.0% 3.7% 3.5% 3.2% 2.9%
Water Heating 1.3% 0.0% 2.8% 2.5% 2.3% 2.2%
Other Subs 5.0% 0.0% 3.4% 3.2% 3.0% 2.7%
Refrigeration 6.2% 0.0% 3.9% 3.6% 3.3% 3.0%
Lighting 5.9% 0.0% 2.3% 2.2% 2.1% 2.0%
Air Condition 6.2% 0.0% 4.2% 4.2% 3.9% 3.4%
Other Non-Subs 6.2% 0.0% 3.6% 3.4% 3.1% 2.8%
Feedstocks -13.7% 0.0% 3.1% 2.9% 2.7% 2.5%
Total 0.5% 0.0% 3.4% 3.3% 3.0% 2.7%

Thenon-electric pricesshow no change or adight declinethrough 2020. Commercia natural gasprices
declineby —0.43, while commercid oil pricesdeclineby —0.62%. Table 3.11 summarizestheforecast of
commercia energy prices, and Figure 3.5illustratestherelationship among thefud prices.

Commercial Fuel Prices for the Base Case
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Table3.11 Commercial Energy Prices

Base Case Forecast
Commercial Energy Prices (2000 $/mmBtu)

1990 2000 2005 2010 2015 2020
Electric 34.89 27.47 22.22 17.44 20.37 23.03
Gas 8.14 7.09 6.39 6.48 6.36 6.50
Coal 3.47 1.96 1.87 1.79 1.72 1.65
oil 8.46 7.46 6.12 6.26 6.46 6.59
Biomass 414 414 4.14 4.14 414 4.14
Solar 34.89 27.47 22.22 17.44 20.37 23.03
LPG 15.04 13.66 13.79 13.93 13.63 13.56

Cumulative Growth Rate

Electric -2.39% 0.00% -4.24% -4.55% -1.99% -0.88%
Gas -1.39% 0.00% -2.06% -0.90% -0.72% -0.43%
Coal -5.72% 0.00% -0.90% -0.87% -0.87% -0.85%
o]] -1.27% 0.00% -3.94% -1.75% -0.96% -0.62%
Biomass 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
Solar -2.39% 0.00% -4.24% -4.55% -1.99% -0.88%
LPG -0.96% 0.00% 0.19% 0.20% -0.01% -0.04%

35 Indudgrial Forecast

New Hampshire hasastrong and diverseindustrial sector, with no singleindustry dominating.
Someof themgor energy usersintheindustria sector include paper mills, machineand computer manu-
facturing, and e ectroni ¢ equipment manufacturing.

Overdl energy demand of industrid customersisexpectedtoincreaseat an averageannua growth
rate of 2.6%, whileindustria output growsat 4.2%. Thisdifferenceislargely duetothehigher growthin
economic output inthelessenergy intensiveindustries.

Electricity demand is expected to follow overall economic growth at arate of 4.2%. These
industries, such asthe manufacturing of machinesand e ectric equipment, athough lessenergy intensive
overal, still useasignificant amount of electricity. Table3.12 summarizestheforecast of industrial de-
mand.

Industrial energy growthisdominated by two industries, Machines & Equipment (SIC 35) and
Electric Equipment (SIC 36). Theenergy growth reflectsthe economic growthintheseindustries. Table
3.13 detailstheforecasted demand by industry.

Table3.14 summarizestheforecast of industria prices. AsshowninTable 3.14, industrid energy
pricesdropintheearly years. Electricity pricesincreaseinlater yearsproducing adight (0.22%) increase
by 2020. Gasand oil pricesalso recover somewhat but still show along-term (—0.94%) reduction.
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Table3.12 Indugtrial Demand Summary

Base Case Forecast
Industrial Demand Summary

1990 2000 2005 2010 2015 2020

Economic Output
1998 B$/Yr 16.199 37.513 49.391 60.070 72.987 85.957
Cumulative Growth Rate 8.4% 0.0% 5.5% 4.7% 4.4% 4.2%

Demand (Tbtu/Yr)

Electric 11.66 8.99 11.89 1551 19.08 21.42
Gas 3.32 6.47 8.76 10.82 13.33 15.45
Coal 0.70 0.00 0.00 0.00 0.00 0.00
Oil 7.14 24.50 29.71 34.46 40.05 45.23
Biomass 19.79 32.06 33.79 34.48 37.29 40.23
Solar 0.00 0.00 0.00 0.00 0.00 0.00
LPG 1.46 1.02 1.04 1.12 131 1.52
Total 44.07 73.03 85.18 96.38 111.06 123.85

Cumulative Demand Growth Rate

Electric -2.6% 0.0% 5.6% 5.5% 5.0% 4.3%
Gas 6.7% 0.0% 6.1% 5.2% 4.8% 4.4%
Coal 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
Qil 12.3% 0.0% 3.9% 3.4% 3.3% 3.1%
Biomass 4.8% 0.0% 1.1% 0.7% 1.0% 1.1%
Solar 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
LPG -3.6% 0.0% 0.4% 0.9% 1.7% 2.0%
Total 5.1% 0.0% 3.1% 2.8% 2.8% 2.6%

3.6 Transportation Forecast

Thelegidation that mandated devel opment of the New Hampshire Energy Plan, House Bill 443,
did not cal for ananaysisof energy useintransportation. However, transportation isamajor component
of thegtate' senergy use, andislarger thanindustria, commercia or residentia use. Inaddition, energy use
for transportationisexpected to grow morethan any other typeof use, making it anincreasingly important
issueinthestate sfuture energy planning efforts.

Becauseitisanimportant part of energy useinal statesand regions, the ENERGY 2020
model used in developing informationfor thisenergy plan eva uatestransportation energy use. Whilewe
do not focuson thisissue, we present theinformation generated by ENERGY 2020 so that policy makers
and stakehol dershaveinformation avail ablefor futurediscussons.

Table3.15 summarizestheforecast of trangportation demands. Totd transportation demandisexpect-
ed to grow at arate of 3.0% over theforecast period. Automobiles continue to be the dominant mode of
trangportation, with thelargest demand of any sector and agrowthrateof 3.0%. Trainand marinemodes, while
having smal demands, havethehighest projected growth rates, 5.3% and 5.2% respectively.

Table 3.16 summarizestheforecasted transportation energy pricesand growth rates, which shows
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Table3.13 Indugrial Demand Summary by Industry

Base Case Forecast
Industrial Demand Summary by Industry
1990 2000 2005 2010 2015 2020
Economic Output
1998 B$/Yr
SIC 26 Paper 1.10 1.13 1.12 1.17 1.29 1.41
SIC 35 Machines & Computer 3.27 13.50 21.60 28.51 35.96 43.48
SIC 36 Electric Equipment 1.73 6.89 10.14 13.15 16.22 19.08
SIC 29 Petroleum Products 0.03 0.47 0.49 0.48 0.50 0.53
SIC 30 Rubber 1.03 1.66 1.76 1.95 2.23 2.52
SIC 33 Primary Metals 0.65 1.48 1.57 1.68 2.07 2.50
SIC 38 Instruments 1.92 2.30 2.60 2.84 3.51 4.22
Rest of Industries 6.46 10.08 10.11 10.29 11.20 12.23
Total Industries 16.20 37.51 49.39 60.07 72.99 85.96
Cumulative Growth Rate
SIC 20 Food & Tobacco 0.2% 0.0% -0.1% 0.4% 0.9% 1.1%
SIC 30 Rubber 14.2% 0.0% 9.4% 7.5% 6.5% 5.8%
SIC 33 Primary Metals 13.8% 0.0% 7.7% 6.5% 5.7% 5.1%
SIC 35 Machines & Computer 26.5% 0.0% 0.9% 0.1% 0.4% 0.6%
SIC 36 Electric Equipment 4.8% 0.0% 1.2% 1.6% 2.0% 2.1%
SIC 37 Transport Equipment 8.2% 0.0% 1.3% 1.3% 2.2% 2.6%
SIC 38 Instruments 1.8% 0.0% 2.4% 2.1% 2.8% 3.0%
Rest of Industries 4.4% 0.0% 0.1% 0.2% 0.7% 1.0%
Total Industries 8.4% 0.0% 5.5% 4.7% 4.4% 4.1%
Demand (Tbtu/Yr)
SIC 26 Paper 23.91 21.78 22.63 24.28 26.68 28.65
SIC 35 Machines & Computer 2.08 5.97 10.17 13.91 17.58 20.88
SIC 36 Electric Equipment 1.29 6.82 10.99 14.97 18.64 21.62
SIC 29 Petroleum Products 0.66 16.55 17.39 16.85 17.75 18.77
SIC 30 Rubber 1.22 2.74 3.21 3.80 4.39 4.86
SIC 33 Primary Metals 2.33 3.11 3.42 3.78 4.74 5.64
SIC 38 Instruments 1.36 1.89 2.41 2.87 3.76 4.62
Rest of Industries 11.22 14.18 14.95 15.93 17.52 18.82
Total Industries 44.07 73.03 85.18 96.38 111.06 123.85
Cumulative Demand Growth Rate
SIC 26 Paper -0.9% 0.0% 0.8% 1.1% 1.4% 1.4%
SIC 35 Machines & Computer 10.5% 0.0% 10.7% 8.5% 7.2% 6.3%
SIC 36 Electric Equipment 16.6% 0.0% 9.5% 7.9% 6.7% 5.8%
SIC 29 Petroleum Products 32.3% 0.0% 1.0% 0.2% 0.5% 0.6%
SIC 30 Rubber 8.1% 0.0% 3.2% 3.3% 3.1% 2.9%
SIC 33 Primary Metals 2.9% 0.0% 1.9% 1.9% 2.8% 3.0%
SIC 38 Instruments 3.3% 0.0% 4.8% 4.2% 4.6% 4.5%
Rest of Industries 2.3% 0.0% 1.1% 1.2% 1.4% 1.4%
Total Industries 5.1% 0.0% 3.1% 2.8% 2.8% 2.6%

that theenergy pricesexperiencean overal declineover theforecast period. The highway (automobile)
price, thelargest of thefivetransportation modes, decreases at an averagerate of —0.70%. Themarine
energy priceisthesmallest priceand declinesat an averagerate of —1.5%.

The New Hampshire Department of Transportation (NHDOT) ischarged with developing Ten
Year Transportation Plansunder federal law, which serve asthe State’ stransportation plan. Thecurrent
plan, covering theyears 2003 through 2012, providesastrong foundation for increasing the use of inter-

modal transportation statewide. The Plan focuses on theinfrastructure necessary to support reliable
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Table3.14 Industrial Energy Prices

Base Case Forecast
Industrial Energy Prices (2000 $/mmBtu)

1990 2000 2005 2010 2015 2020
Electric 29.30 23.23 19.25 18.58 21.62 24.27
Gas 531 5.25 3.95 3.99 4.03 4.35
Coal 3.47 0.00 0.00 0.00 0.00 0.00
oil 8.90 5.04 3.95 3.97 4.07 4.18
Biomass 4.14 4.14 4.14 4.14 4.14 4.14
LPG 15.04 13.66 13.79 13.93 13.63 13.56

Cumulative Growth Rate

Electric -2.32% 0.00% -3.76% -2.23% -0.48% 0.22%
Gas -0.12% 0.00% -5.69% -2.75% -1.76% -0.94%
Coal 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
QOil -5.68% 0.00% -4.90% -2.39% -1.42% -0.94%
Biomass 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
LPG -0.96% 0.00% 0.19% 0.20% -0.01% -0.04%

intermodal transportation, including highways, bridges, rail, air, bicycleand pedestrian facilities. 1t does
not, however, focuson energy use, efficiency, or dternative energy inthetransportation system.

Table3.15 Trangportation Demand Summary

Base Case Forecast
Transportation Demand Summary
1990 2000 2005 2010 2015 2020
Economic Output
Residential
1998 B$/Yr 30.54 39.86 43.65 47.95 52.22 56.30
Cumulative Growth Rate 2.7% 0.0% 1.8% 1.9% 1.8% 1.7%
Commercial
1998 B$/Yr 38.50 55.84 65.27 74.86 84.19 92.95
Cumulative Growth Rate 3. 7% 0.0% 3.1% 2.9% 2.7% 2.6%
Industrial
1998 B$/Yr 16.20 37.51 49.39 60.07 72.99 85.96
Cumulative Growth Rate 8.4% 0.0% 5.5% 4.7% 4.4% 4.2%
Demand (Tbtu/Yr)
Highway 69.44 94.24 116.96 133.59 152.20 170.98
Bus 0.00 0.01 0.01 0.01 0.01 0.01
Train 0.03 0.05 0.07 0.09 0.12 0.15
Plane 3.68 4.66 5.72 6.61 7.41 8.15
Marine 0.03 0.06 0.08 0.11 0.14 0.17
Total 73.18 99.02 122.85 140.42 159.88 179.45
Cumulative Demand Growth Rate
Highway 3.1% 0.0% 4.3% 3.5% 3.2% 3.0%
Bus 8.0% 0.0% 4.3% 3.2% 2.6% 2.3%
Train 6.6% 0.0% 7.7% 6.2% 5.7% 5.3%
Plane 2.4% 0.0% 4.1% 3.5% 3.1% 2.8%
Marine 5.4% 0.0% 7.1% 6.0% 5.6% 5.2%
Total 3.0% 0.0% 4.3% 3.5% 3.2% 3.0%
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See Chapter 10 for moreinformation on the state stransportation energy use and opportunitiestoincrease

efficiency and usedternativefues.

Table3.16 Transportation Energy Prices

Base Case Forecast
Transportation Energy Prices (2000 $/mmBtu)

1990 2000 2005 2010 2015 2020
Highway 12.62 13.04 11.36 11.53 11.43 11.35
Bus 12.42 11.77 9.98 10.03 10.16 10.11
Train 12.42 11.77 9.98 10.03 10.16 10.11
Plane 7.73 5.94 4.93 5.04 5.18 5.30
Marine 3.23 3.77 2.62 2.62 2.71 2.80

Cumulative Growth Rate

Highway 0.33% 0.00% -2.77% -1.24% -0.88% -0.70%
Bus -0.54% 0.00% -3.30% -1.59% -0.98% -0.76%
Train -0.54% 0.00% -3.30% -1.59% -0.98% -0.76%
Plane -2.63% 0.00% -3.74% -1.64% -0.92% -0.57%
Marine 1.55% 0.00% -7.26% -3.65% -2.21% -1.50%

In order to provide amoreintegrated approach to transportation planning with an appropriate
focuson theenergy impactsof our transportation choices, the Governor’ s Office of Energy & Community
Servicesand the Department of Environmenta Servicesshouldincreaseeffortsto collaboratewithNHDOT
to ensurethat they havethelatest information on energy useand fud efficiency asit relatesto transporta-
tion. Asdiscussed in Chapter 1, we have recommended that NHDOT serve on an Energy Planning
Advisory Board to ensurethat transportationissues are considered in the State’ sfuture energy planning
efforts.
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3.7 Alternative“High Pricg’ Scenario

At the suggestion of stakeholdersand membersof the public, asecond hypothetical scenariowas
devel oped to understand how New Hampshire' senergy use, economic development, and environment
would beimpacted by asteep climb infossil fuel prices. 1t was suggested that, while the Base Case
providesval uable basdlineinformation for decision-makers, it would bevery helpful to also evaluatethe
effectsof unforeseenincreasesinfossl fue pricesastheresult of geopolitical events, resource shortages,
or other reasons.

Energy forecasting isadifficult undertaking, with many variablesthat arelikely to changerapidly.
Asaresult, the primary value of apolicy smulation model suchasENERGY 2020 or REMI liesnotinits
ability to“predict thefuture,” but rather initsability to estimate how potentia policieswould changefuture
outcomes of interest to the state, relative to what would have happened without the particular policy. As
discussed above, the Base Caseforecast isan attempt to project amost likely or “best guess’ future of the
energy and economic systemin New Hampshire, for the purposes of stimulating ideasfor potentia poli-
cies, andtesting for theimpacts of potentia policies.

Some projectionsof changesthat hel p shape the Base Case scenario are quite safe assumptions.
For example, both the state popul ation and the energy efficiency of the existing building stocks change
slowly over time, so our projectionsof their valuesover the next 10 and even 20 yearsarelikely to be
accurate within afew percentage points. Incontrast, several other key determinants of the Base Case
energy forecast arenotorioudy difficult to predict. Themost uncertain eementsarefutureworld pricesof
foss| fuds. Ashistory hasshown, unpredictableworld events can lead to rapid and mgor changesinthese
prices, over theshort or evenlongterm. And over thelong term, such priceshaveastrong influenceonthe
decisionsof peopleand businessesasthey invest in energy-using devicesand capital stocks.

For thesereasons, it was suggested during the early series of meetingsand discussionswith stake-
holdersthat it would be beneficial to the planning processto create and utilize ahypothetical alternative
forecast of world fossil fuel energy prices. The purposeishnot to provideasecond “prediction” of fossl
fuel prices, but instead to cresteapossible, dbeit purdly hypothetica, aternativeview of fuel pricesagainst
whichto test potential policies. Thisalternative priceforecast allowsusto seetheimpact of policies
against both theflat ElA-based projections, aswell asagainst ahypothetical price spikeevent that could
occur for avariety of reasons.

Asshown abovein Figures 3.5 and 3.6, the Base Caseforecast for fossi| fuel pricesfrom EIA
isvery stableand callsfor gradually falling real pricesover thenext 20 years. During the past 30 years,
fossil fuel priceshave shown periodsof great volatility, duelargely to geopolitical events. It wasdeter-
mined that the policy test ssmulations conducted to support the energy plan should also investigate the
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sengitivity of conclusonstoascenarioinwhichfoss| fuel pricesfollowed historical patternsof volatility in
additiontotheEIA projectionsof stability and modest decline. Thenext section summarizesthedternative
fossil fue price scenario that was devel oped, and the effects of thesedternativefossil fuel pricesuponkey
variablesrelativeto the Base Caseforecast.

3.7.1 High Price Scenario Definition

Rather than attempt to providean “ dternativeforecast” of fossil fuel prices, wedecided to smply
create an alternative price scenario, in which price dynamicsfollowed apattern similar to those seenin
recent history. Therefore, it isimportant to understand that this scenario isnot meant to be astatement
about, or forecast of, expected prices; instead, itisintended to provide aset of hypothetical pricesagainst
which theimpactsof policiescan betested. The high price scenarioisintended to provideafossil fuel
price scenario that issignificantly different from the Base Case price scenario for the purpose of under-
standing policy impactsin different circumstances.

Thebenefit of thisalternative scenarioisthat it providesmore context for the potentia policiesthat
aretested inthemode, asit can demonstrate whether the effects of potential policiesdepend significantly
uponwhich of thefossil fuel pricescenariosisused. If impactsof apolicy are shown to depend strongly
uponwhichfossi| fuel pricescenarioisused, thisindicatesthat policy makersshould exercisecautionin
relying onthe policy resultsto turn out intheway that any single scenario determines, because historically
fossi| fud priceforecastshave beeninherently uncertain.

Historical pricedataareavailablefromthe EIA’s State Energy Data System (SEDS). For the
SEDSuse category of “total energy consumption,” real (that is, inflation-corrected) prices(per Million
Btu) for coal, natural gas, and“all petroleum fuels’ relativetotheir valuesin 1978 areplotted in Figure6.
Itisinteresting to notethat natural gas pricesactually rose higher relativeto their 1978 pricethan did the
aggregated set of al petroleumfuels. Specifically, crudeail pricesclimbed to avaluejust over twotimes
their 1978 levelsby 1981, and then dlowly and gradually declined. Natural gas pricescontinuedtorise
through 1983, reaching apeak vaue nearly 3timestheir 1978 level, after which they too declined. By
1990, both gasand oil priceswere not far from twicetheir 1978 values.

Based on thisinformation, the average deviation of natural gasand petroleum product pricefac-
torsfrom 1978to 1990 (per Million Btu, relativeto 1978, inreal dollars) was calculated asshownin
Figure3.7. Thesefactorswerethen usedto scale EIA’'sforecast of natural gasand each petroleumfuel’s
cost (per Million Btu, inreal dollars) for the period 2008 — 2020, in order to create the* high price” (HP)
scenario.
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3.7.2 High PriceScenariol mpacts
Thehypotheticd rise(andfal) infossi| fuel pricesthat wastested would have avariety of effectson
somekey variables, relativeto the Base Caseforecast, assummarized in Figure 3.8. Thedemand, at point

of end-use, for fuelsother than natural gasand dectricity (primarily petroleum fuels) dropssharply
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Figure3.7 Pricescaling factorsto usefor theforecast period 2008 — 2020,

after the pricebeginstorise. Thisshift away from petroleum (and natural gas) at point of use continuesto

grow even after the fossil fuel prices begin dropping again, because it takes time for capital

for natural gasand all petroleum fuelsto turn over (and for customerswho are ableto changefuelsto do

s0), and becausefossi| fuel pricesremain abovethosein the base casefrom 2009 onwards.
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The shift away from natural gas and petroleum servesto increase the demand for el ectricity, as
summarizedin Figure 3.8 and Table 3.17. However, theresulting increasein electricity generationislikely
tocomelargely from el ectric power stationswhosefue isnatural gas. Theresultingincreasein natura gas
consumption by theelectric utility industry isgreater than thereductionin natural gasconsumption at the
point of end-use, which resultsin anet increasein theuse of natural gas. Theseusersarenot likely to
switch to petroleum fuels(oil, diesdl, or LPG) becausetheir prices have a so risen by the samefactor as
that of natural gas. For many end-uses, neither coal nor biomassareviableadternativefuels. Most users
of gasandoil will either invest in greater efficiency or switchto dectricity, whose price hasnot increased by
the samefactor asthe pricesof natural gasand petroleum.

Theincreased €l ectricity generation aso drivesup the pricefor eectricity (athough not ashigh as
petroleum asdiscussed above) assummarized in Figure 3.8 and Table 3.18. Notethat wholesaledectric-
ity pricesriseeven more(in percentagetermsrelativeto their base caselevels) than averageretail eectric-
ity prices. Thishigher wholesale priceleve isnot enough of ajump, however, to stimulate earlier
additionsof new eectricity generation capacity in New England relativeto new additionsforecast inthe
Base Case, asreflected by thelinefor “N.E. New Construction” in Figure 3.8. Asaresult, under this
scenario, aswith the Base Case, no new plantsareforecast until 2019.

High Price Scenario Compared to Base Case
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Figure 3.8 Effect of High Price Scenario on Key Variables, Relativeto Base Case
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Table3.17 Changesin NH Electricity SalesDueto High Fossil Fuel Price Scenario

New Hampshire Electricity Sales (GWh/Year)

20 Year
2000 2005 2010 2015 2020 Average

Base Case Comparison
Base Case 10,405 12,422 15,048 17,585 19,364 15,199
High Price 10,405 12,422 15,173 18,156 20,205 15,481
Difference 0 0 125 571 841 281
Percent Change 0.00% 0.00% 0.83% 3.25% 4.35% 1.85%

Table3.18 Changesin NH Electricity PricesDuetoHigh Fossil Fuel Price Scenario

Average Electric Prices (2000 $/MWh)

20 Year
2000 2005 2010 2015 2020 Average

Base Case Comparison
Base Case 98.67 79.38 69.65 79.42 88.35 79.61
High Price 98.67 79.38 69.73 82.42 91.18 80.97
Difference 0.00 0.00 0.09 3.00 2.83 1.36
Percent Change 0.00% 0.00% 0.13% 3.77% 3.20% 1.60%
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4. Energy Facility Stingin New Hampshire
4.1 The Energy Facility Siting Processin New Hampshire

Thesiting of energy facilitiesisacritical aspect of ensuring that New Hampshire continuesto havea
diverse, safeand plentiful energy supply to meet our state’ sfuture needs. However, with theincreasing
regionalization of themarketsfor el ectricity and natura gasinfrastructure, theroleof anindividua stateis
evolving. Inaddition to the need to protect our state’ sinterests and ensure adequate resources, we a so
need to beready to addressfuture siting challengesthat arelikely to arisefrom new technologiesand new
approaches such asco-generation and distributed generation. These diverseissuesunderscorethe need
for New Hampshireto have an effective processfor thesiting of energy facilities.

In recognition of theimportance of siting, in 1990 the New Hampshire L egid ature established a
coordinated approach to the eval uation and permitting of plansfor the siting, construction, operation,
monitoring and enforcement of largeenergy facilitiesand high voltagetransmissonlines. Thisintegrated
multi-agency processfor thereview and permitting of energy facilities hasbeen recognized asasuccessful
approach to streamlining the siting process.

ECS convened ameeting inthe Spring of 2002 to consider New Hampshire' ssiting processwith a
diversegroup of stakeholdersincluding regulators, membersof thesiting committee, applicantswho have
been through the process, utility representatives, and other interested parties. The consensusduring the
discussion wasthat New Hampshire ssiting process hasworked quitewel |, and with the exception of the
needtofinaizethesting committee’sadministrative rules, most did not seeaneed for mgjor changestothe
siting processat thistime. However, it was acknowledged that the State should explorewaysto review
some projectsthat fall outside of the scope of New Hampshire’ ssiting process, namely smaller projects
such asdistributed generation and renewabl etechnol ogies.

Thepurposeof thissectionisto providean overview of New Hampshire ssting Satute, thesiting eva ua:
tion committee, theprocessfor an goplicant, andidentify potentia future needsfor the stat€ sSiting process.



4.2 The Satutory Framework

New Hampshire's* one-stop shopping” permitting approach to siting energy facilitiesisgoverned by
the State' sEnergy Facility Siting Evaluation Committee (SEC). Thisintegrated process, created by RSA
162-H, requiresthat the eight state agencieswith jurisdiction over energy facilitiesst asajoint committee
to review proposed energy projectsinthestate. Thisapproach providesasingleforum for anapplicant to
present anintegrated application, avoiding the duplication that might occur if separate applicationshad to
bereviewed by each agency with jurisdiction over aportion of aproposed project.

Thesting statute begins by explicitly making theimportant connection between energy, theenviron-
ment, the state’ seconomy, land use policy, and public health by stating:

Thelegidaturerecognizesthat the sdection of Sitesfor energy facilitieswill haveasgnificant
impact upon the welfare of the population, the economic growth of the state and the
environment of thestate. Thelegidature, accordingly, findsthat the publicinterest requires
that itisessentia to maintain aba ance between the environment and the possible need for
new energy facilitiesin New Hampshire; that undue delay in construction of any needed
facilitiesbe avoided; and that the state ensurethat the construction and operation of energy
facilitiesistreated asasignificant aspect of land use planning inwhich al environmentad,
economic and technical issuesareresolved in anintegrated fashion.

RSA 162-H:1, I.

Toensurethat all possibleimpactsthat may result from aproposed energy facility areconsideredin
the permitting process, the SEC includesfifteen officid s (or their designees) from eight State agencies:

» Commissioner of the Department of Environmenta Services, Chair of SEC

* Director of the DESWater Division

* Director of the DESAIr ResourcesDivision

» Thethree Public Utilities Commissioners, with the Chair of the PUC asVice Chair of SEC
* The Chief Engineer of thePUC

» Commissioner of the Department of Resourcesand Economic Devel opment (DRED)
* Director of Parksand Recreation, DRED

* Director of the Division of Forestsand Lands, DRED

» Commissioner of the Department of Health and Human Services

* Executive Director of the Fish and Game Department

* Director of the Office of State Planning

* Director of the Governor’s Office of Energy and Community Services

» Commissioner of the Department of Transportation
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The statute al so includes an Assistant Attorney General as” Counsel for the Public.” ThePublic
Counsd representsthe public“in seeking to protect thequality of the environment and in seeking to assure
an adequate supply of energy,” andistreated asaformal party. (RSA 162-H:9). The participation of
Public Counsel doesnot prevent any member of the public from participating inthe process, but SEC may
requirethat individua personsconsolidatetheir caseswith the Public Counsdl if the Committeefindsthat
their interestsare” substantialy identical.” Theroleof Public Counsel hasprovento beanimportant one
with respect to environmental issues, and public health and safety concerns.

Although the participating agencieswith jurisdiction over the different aspectsof aproposed project
dothework of reviewing the application and devel oping the certificate, permitsand conditions, the Com-
mittee may not delegatethe authority to hold hearings, issue certificates, actualy determinethetermsand
conditionsof the certificate, or enforce acertificate (RSA 162H:4, 111). However, the Committee may
delegateto aspecific agency or official theauthority to “ specify the use of any technique, methodology,
practice. . . or theauthority to specify minor changesin theroute alignment” when new informationis
available. RSA 162-H:4, l11-a

The dtatute providesthat in order to undertake the thorough review necessary for an energy facility,
the Committee, along with Public Counsel, may conduct all reasonabl e studiesand investigations asit
deemsappropriateto carry out the purposesof thesiting process. Thisincludesthehiring of consultants,
legal counsel and other staff. The costs of undertaking these studiesand hiring necessary expertsand
counsal must be borne by the applicant.

4.3 The Sting Process

Thesiting processappliesonly to large projects, defined asthose over 30 megawatts, transmission
linesover 100 kilovoltsand morethan 10 miles, and energy facilitiessuch asrefineries, gas plants, pipe-
lines, and storage and unloading facilities. RSA 162-H:2.1 However, aproject that does not meet these
requirementsmay a so be brought withinthe SEC processif the applicant requeststhat SEC takejurisdic-
tion, or if two“ petition categories’ aslistedin RSA 162-H:2, XI makesuch arequest. Those categories
include 100 or moreregistered votersin ahost community or abutting community, or the sel ectmen of
thosecommunities.

Asaresult of thisability to “opt-in” to the SEC process, an applicant for a project lessthan 30
megawatts could utilize the SEC processto preempt local jurisdiction, aswell asto accessthe aggressive
schedulethat the statute requires SEC to follow.

1The statute originally included “bulk power supply facilities,” but the following languageis now in effect:

After the date when competition has been certified to exist, pursuant to RSA 38:36, in that portion of the state or in
more than half of the state aswhole, all proposed el ectric generating facilities of capacity greater than 30 megawatts
shall be considered energy facilities, and shall not be considered bulk power supply facilities. RSA 162-H:5, 1V (b).
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Theentiresiting processmust take place within 9 monthsfrom thetime an applicationisaccepted as
complete. Upon thefiling of an application, the Committee must forward the application to each state
agency with jurisdiction over any aspect of the proposed project. Each agency must then conduct a
preliminary review of the gpplicationto determineif itiscomplete. If theapplicationisnot sufficient, the
Committee notifiesthe applicant of the deficienciesand indicateswhat information is needed, and the
applicant has 10 daysto curethedeficienciesor to fileanew complete application. The Committee must
decide whether or not to accept the application within 60 days of filing, defined asthe date when the
application wasfirst submitted to the Committee.

If the Committeefindsthat “ other existing Statutes provide adequate protection of the objectives’ of
thesiting tatute, it may, within 60 days of thefiling, exempt the application from therequirementsof the
statute. Anexemption requiresthat the Committeefind that:

1. Other statutes, rulesor regul ations meet the purposes of the siting statute;

2. Itisappropriatefor the application to be reviewed by agencieson the Committee, and
that they may do so without the requirementsof 162-H;

3. Theagencieswith jurisdiction over the project may meet the goals of the statute; and

4. Environmental impactswill be addressed by federa, stateor local lawsor rules.

RSA 162-H:4, I V.

When the Committeefindsthat an applicationiscomplete, it must hold at |east one public hearingin
the county wherethefacility will belocated. Thefirst hearingisheld within 30 daysafter acceptance (90
daysafter filing). Atthisfirstinformational hearing, the applicant must present information about the
gpplicationto the SEC and the public. Thishearing takesthe place of any other hearing that would usualy
be required by such a proposed project, including those related to local land use regulation or state
environmental regulations. Thisisacentra aspect of the SEC, asit bringstogether thereview of all agpects
of theproposed project, preempting local control and providing oneforumfor local citizensto haveinput
inthesiting process.

Withtheexception of additiona informationa meetings, al futurehearingsin the application process
areadversarial. These hearings may be heldin Concord or in the county where the proposed project
would belocated, and thelocationisat the discretion of the Committee.

All agenciesmust report their progresson review of the application within five months after accep-
tance, including draft permit conditions and any additional information that is needed to make afinal
decision. Itiscustomary during thisprocessfor an applicant to meet with the various state agenciesto
work through the details of each permit that isneeded for the project, asthe permit conditions set by the
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SEC are one of themost important aspects of the application process. These conditionsare devel oped
with guidance and recommendations from the various agencies with expertise in areas such aswater
quality, public health, engineering, safety, and historical resources, in order to provide adequate protec-
tionsfor public health, natural resources, and the state’senvironment. Local issuesare also often ad-
dressed through conditions placed upon the certificate.

Any state agency with jurisdiction over the project must submit afinal decisionwithineight months
after acceptance of theapplication. Finally, the SEC must decidewhether toissueor deny a* certificate of
steandfacility” within nine monthsfrom acceptance of the application. The Committee may, duringthe
review process, temporarily suspend thetimeframe discussed aboveif it findsthat doing soisinthe public
interest.

Thedtatute a so providesenforcement authority for the Committee after the certificateisissued. The
Committee may, at any timethat it determinesthat any term or condition of any certificateissuedisbeing
violated, order that the violation beterminated. A recipient of such anotice has 15 daysto addressthe
violation, andif they do not, the Committee may suspend the certificate. Apart from emergencies, the
Committee must providewritten notice of the suspension, including thereasons, and provide an opportu-
nity for aprompt hearing.

The Committee may also suspend acertificateif it determinesthat an applicant hasmadea” materia
misrepresentation” initsapplication, or if additional information showsthat the applicant violated the Stat-
uteor rulesgoverning the project. The Committee may revokeacertificate that has been suspended after
90 days, after written notice and an opportunity for ahearing to addresstheissues.

4.4 Certificate Requirements (Findings)

The certificateissued by the SEC, after thereview process outlined above, authorizesthe applicant
to proceed with the planned facility. Thecertificateisconsidered afinal action of the Committee, andis
subject only tojudicia review. The Committee must find that the proposed siteand facility:

1. Will not interferewith the orderly devel opment of the region with due consideration giventothe
viewsof municipa and regiond planning commissionsand municipal governing bodies,

2. Will not have an unreasonabl e adverse effect on aesthetics, historic Sites, air and water quality,
thenatural environment, and public health and safety;

3. That operation iscons stent with the state energy policy established in RSA 378:37; and

4. That the applicant hasthe adequatefinancial, technical, and managerial capability to assure
construction and operation of thefacility in continuing compliancewith thetermsand conditions

of thecertificate.
RSA 162-H:16, I V.
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A magjority of the Committee must make thesefindingsbased upon therecordinthecase. Inadditionto
thesefindings, thetermsand conditions placed upon the certificate are another important aspect of the
siting process. Thosetermsand conditions canincludeabroad array of i ssues, including those under the
jurisdiction of any state or federal agency involved inthe project, and any “ such reasonabletermsand
conditionsasthe committee deemsnecessary and may providefor such reasonable monitoring procedures
asmay benecessary.” RSA 162-H:16, V1.

45 Certificate Termsand Conditions

The broad and often overlapping expertise of the state agencies that make up the SEC bringsa
wealth of resourcesto the Committee’ s decisionmaking process. Thoseareasof agency jurisdictionand
expertiseinclude wetlands, energy policy, safety, historic preservation, statelands, transportation, and
public hedth. From apractical perspective, athoughit isthe Committeeaswholethat issuesthetermsand
conditionsthat accompany acertificate, it isthe agenciesthemsalvesthat draft thosetermsand conditions
and make recommendationsto the Committee.

Onceaproposal issubmitted to the SEC, the Committee forwardsacopy of an application to each
state agency with jurisdiction over aproposed project. Thisincludesany state agency with jurisdiction
over the project under any state or federal law. Each agency must conduct a preliminary review to
determineif the applicationiscompletefor its purposes, and if it determinesthat the applicationisnot
complete, theagency must notify the Committeeand specify what additiona informationisnecessary RSA
162-H:7, 1V. Thiscommunication with the Committee should take place during thefirst 60 daysafter filing
so that the Committee can makeits determination on compl eteness of the application.

Oncetheapplicationisdeemed complete and isaccepted by the Committee, the agenciesfocuson
reviewing theapplication, conducting Sitevisitsif necessary, and drafting the necessary permitsand condi-
tionsfor thecertificate. Each agency must report its progressto the Committee within five months of the
acceptance of theapplication, including draft permit conditionsand any additiona informationthat isneed-
ed, according to RSA 162-H:6, V. All agencies having jurisdiction over the project must submit final
decisionson the pertinent parts of the application to thefull Committee no later than el ght months after
acceptance, asrequired by RSA 162-H:6, V1.

The SEC gtatute makesclear that the Committee may delegateitsauthority to set specifictermsand
conditionsto the state agencies or officialswho are represented on the Committee. Thisdelegation of
authority alowstheagency withjurisdiction over aparticular part of aproposed project to* specify theuse
of any technique, methodol ogy, practice or procedure,” or to require minor changesin route alignment of
atransmissionlineor pipeline. RSA 162-H:4, 111-a. Any such requirements must be approved by thefull
Committee,
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4.6 The Sting Application Requirements

An applicationfor acertificate of steand facility must be submitted to the Chairman of the SEC. The
application must include sufficient information for the Committeeto makethefindingsrequiredin RSA
162-H:16, IV discussed above. An application must include compl eted applicationsfor each individual
agency with jurisdiction over any aspect of the project, and must, according to RSA 162-H:7, V, provide
thefollowinginformation:

* Detailson thetype and size of each mgjor part of the proposed facility;

* Thepreferred siteand any other potentia sitesfor each major part of the proposed facility;

* All impactsof the proposed facility onthe environment;

* Proposalsfor studying and resol ving environmental problems associ ated with the project;

» The gpplicant’sfinancial, technical, and managerial capability for construction and operation;

» Documentation that written notification, including copies of the gpplication, have been provided to
the governing bodiesof each community inwhichthefacility would belocated; and

* Any additiona information needed for the Committeeto fulfill the purposesof the siting Satute.

Previousapplicationsare onfilewith the Department of Environmenta Services, and may be con-
sulted by applicantsfor guidancewith format.

4.7 Sting Evaluation CommitteeAdminigtrative Rules

In addition to providing theinformation required by the statutein an application, an applicant must
also consult the SEC’'sadministrativerules. The Committee currently operatesunder draft rules, andis
expected to promulgatefina rulesin 2003.

4.8 Non-jurisdictional Energy Facilities

Projectsthat do not fall within SEC’sjurisdiction may opt in under the statute, or must comply with
applicablelocal ordinanceand state environmenta statutesand rules. Asdiscussed below in Chapter 8,
siting of new sources such aswind, solar, and ocean-based generation face potentia siting challengesdue
togtinginremotelocations. The SEC, workingwith Energy Planning Advisory Board proposed earlier,
should begin aprocessto consider how best to addressthe uniqueissues presented in the siting of new
energy resources such asrenewabl es, co-generation, and distributed generation.



4.9 Thelmpact of Regional | ssueson Energy Facility Siting

Asdiscussed in Chapter 5, siting isoften aregional issue, and facilitiessited in New Hampshiredo
not necessarily power our state’'shomes and businesses. In addition, the Base Caseforecast, set forthin
Chapter 3, projectsthat New England will not see significant increased siting until approximately 2017. As
aresult, most activity in siting energy facilitiesover the next ten yearsislikely to deal with renewable
energy, distributed generation, and other aternative formsof energy production.

Inan effort to addressthe siting chal lengesthat currently exist onamulti-stateand regional level, the
National Governors Association (NGA) hasproposed that GovernorsformaMulti-State Entities (M SE)
committeeto coordinate transmission planning, certification and siting at theregional level. AnMSE
would be established by amemorandum of understanding, and governed by established by-laws. The
proposed M SE would not overrule state authority, nor would it advocatefedera preemption of statesiting
authority. However, it would ensurethat regional and state needs are addressed in transmission planning,
rather than leaveal planning to regional transmission organizations (RTOs). Thisregional transmission
planningwould also includethereview of dternativesto new transmission lines, such asenergy efficiency
and | oad response programs. The M SE would also recognize that siting and certification processesneed
to assureatimely resolution for all parties. 1f adopted, an M SE would adopt aset of best practicesfor
member statesand integrateinto an Interstate Protocol .2

Many of theseregiond effortsded with thesiting of transmission and distribution resources, whichin
New Hampshireare often under the PUC'sjurisdiction, rather thanthe SEC's. Onemagjor issueregionaly
ishow to recover the costsof new transmission, particularly with the emerging wholesa e e ectricity mar-
ketstrading acrosstheregion. How these costs are assigned among statesin our region isacomplex
matter, especialy when the beneficiaries of investmentsarelimited to al oad pocket or congestion area.
TheNationa Association of Regulatory Utility Commissionershastaken the position that the FERC should
establishapricing policy that determineswhether the costs of atransmission expansion or upgradearethe
responsibility of the* cost-causer” if the project isnot withinthe publicinterest of theregion asawhole.
However, many partiesincluding state regulatorsand FERC arereviewing aternative approaches.

One approach under consideration isLocational Marginal Pricing (LMP). LMP allows market
participantsto determinewheretransmission upgradesor new lineswill reduce coststhat arerising dueto
congestion. Upgradesor new lineswould be theresponsibility of the companiesthat hold financia trans-
mission rights(FTRs) that they could retainfor their own use or sell to other market participants.

2See the “Interstate Srategies for Transmission Planning and Expansion,” areport of the National Governors
Association’s Task Force on Electricity Infastructure (www.nga.org).
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Theseand other issuesunder discussion at theregional level underscore the need for New Hamp-
shire to provide resources to the PUC and other agencies to adequately represent the state in these
important discussions.

4.10 Recommendationsfor | mproving the Siting Process

Insum, New Hampshire' sintegrated approach of bringing together severa state agencieswith over-
lapping jurisdiction to review energy siting applicationshasworked well. However, the state needsto
address how to approach projectsthat are not within SEC’ sjurisdiction, including smaller projects, re-
newabl es, co-generation, and distributed generation. The SEC, working with Energy Planning Advisory
Board proposed earlier, should convene discussions with stakeholdersto consider how to addressthe
uniqueissues presented in the siting of new energy resourcesthat arenot typically within thejurisdiction of
the Committee.

The SEC should a so work to strengthen tiesto the State’ seffortsto represent our interests at the
regional and national level, perhapsby working with the PUC and the proposed Energy Planning Advisory
Board to ensurethat the State hasthe appropriate resourcesto participate regionally. The SEC should
ensurethat any regiona siting committees, such asthe NGA proposal discussed above, takeinto consid-
eration the Committee’ swork. Similarly, the SEC should work to ensurethat regional issuesand planning
are considered by the Committeeinitsdeliberationson proposed projects.

The SEC will be undertaking arulemaking processin 2003, which providesan opportunity to ad-
dressany issueswith the process.
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5. New HampshireésRolein the Region

5.1. Introduction

New Hampshire'selectric grid isapart of the Independent System Operator of New England (1SO-
NE), aprivate non-profit organization charged by the Federal Energy Regulatory Commission (FERC)
with providing open and fair accessto theregional transmission system; managing anon-discriminatory
governance structure, facilitating market-based whol esal e e ectric rates; and ensuring thereliable opera-
tion of the bulk power system.!

I SO-NE includes six member states: Connecticut, Maine, M assachusetts, New Hampshire, Rhode
Idand, and Vermont. 1SO-NE islocated in Northampton, M assachusetts and isgoverned by aten mem-
ber Board of Directors. No board member can be affiliated with any of the participantsinthe market, in
an effort to ensure | SO-NE'’ sindependence and ability to administer afair and efficient marketplace.

ISO-NE, created by the FERC in 1997 in responseto deregul ation of thewhol esale €l ectric market,
is an outgrowth of the New England Power Pool (NEPOOL). NEPOOL was created in 1971 asa
voluntary association of electric utilitiesin New England who established aregiona network to direct the
operations of the major generation and transmission facilitiesin theregion. The NEPOOL members
created aControl Center to centrally dispatch power using themost economical generation and transmis-
sion at any given timeto match theload requirements of theregion. Thisapproachto aregional system
saved money for NEPOOL participantsand their customers, whileincreasing therdiability of the system.
| SO-NE continuesto use the knowledge of NEPOOL members, while operating through acompetitive
market.

NEPOOL membersincludeinvestor-owned utility systems, joint marketing agencies, municipa and
customer-owned systems, power marketers, |load aggregators, generation ownersand end users. The
relationship among the NEPOOL ownersisgoverned by an operating agreement, the Restated NEPOOL
Agreement, which providesfor the governance of the organization. TheAgreement also providesguide-
linesfor the operation of thewhol esale power marketsin New England, including amarket-priced, bid-
based power exchangeinto which participants can buy and sall e ectricity services. The NEPOOL Open

Moreinformation on SO and how it worksis available at www.iso-ne.org. 5-1



AccessTransmission Tariff requiresthat al entitiesareigibleto receivetransmission service over Pool
Transmisson Facilities(PTF), which aretransmissionfacilitiesin New England rated 69 kV and higher that
move power around theregion.

ISO-NE isresponsiblefor operating theregion’sbulk power system, whichincludesmorethan 340
generators connected by over 8,000 milesof high voltagetransmission lines, and for administering the
region’swholesale power market. 1SO-NE’'smissionisto ensurereliableserviceto New England’s6.5
million electricity customers, guarantee equal accessto the transmission system, and to operate afair,
efficient wholesd ed ectricity market.

5.2 Regional Electric Market 1ssues

New Hampshire' selectricity industry isclosely linked to regional, aswell asnational, electricity
markets. Whilewe have been interdependent with thelarger New England power pool for several de-
cades, regiona and nationa e ectricity market i ssueshavebecomeincreasingly importantin recent yearsas
deregulation of thedectricindustry hasevolved. Several issuesareof particular importanceto the state.

Firgt, the Federal Energy Regulatory Commission (FERC) ismoving quickly toindtituteitsvisonof a
competitivewholesale el ectricity market in New England and therest of the nation. FERC' sproposal for
Standard Market Design (SM D) wasreleased in July 2002, and isexpected to befindized in 2003. Inthe
SMD proposal, FERC assertstheright to preempt statesfrom exercising their traditional jurisdiction over
electricity issues, and its proposal has become controversial onthe national level. New England has
already adopted somefeatures now promoted by the FERC, but New England regulatorsand governors
do not endorse all features proposed by the FERC. Somekey openissuesinwholesale market design
include: who will beresponsiblefor resource adequacy over time; how to maintain alevel playingfield
between variousresource options; how to prevent market abuses and extremely volatile prices; and how
to promote sound environmental stewardship in electricity resource decisions.?

The price spikesand blackoutsthat plagued Californiaafter competitive marketswere openedinthe
late 1990 shaverai sed concerns acrossthe nation about whether whol esale e ectricity can be supplied at
reasonabl e prices and with sufficient reliability under competitive markets. Many agreethat absent re-
formsto existing market models, thesegoalswill not be achieved.?

In addition, the FERC hasin recent years pushed the New England states (aswell asother regions
around the country) toward merging our marketswith neighboring statesto the south into alarger el ectric-
ity market. Sincethe1960's, New Hampshire selectricity transmission grid and generating plantshave
been operated by aregiona power pool, and Independent System Operator of New England (1SO-NE)

2Moreinformation about SMD isavailable on | SO-NE’swebsite, aswell asat www.ferc.gov.
8 Congress has been considering legislation regarding wholesale el ectricity markets, but prospects for such federal
legislation remain unclear at thiswriting.
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opened the competitive energy market for theregionin 1999. FERC announcedin 2000that it would like
to see the boundaries of regional markets expanded considerably, with no more than 4 to 6 regions
netiondly.

Morerecently, ISO-NE and the NY-1SO have proposed to merge, creating the NERTO (Northeast
Regiona Transmission Organization). Theproposa to mergel SO-NE withthe NY-1SO raisesquestions
about fairnessin sharing benefits between New England and New York, how marketswill be governed,
how stateswill havethe ability to protect their consumers, assurance that environmental issueswill be
considered and addressed, and how resource planning can be managed acrossalarger footprint. Thisis
of particular concernasaresult of thealeged gaming in California, and FERC'sfalluretointerveneinan
expeditiousmanner when Californiarai sed legitimate concernsand al egations about market manipulation.

Therecent acknowledgementsof Enron and Reliant, and thefact that Cdiforniawas serioudy harmed
with no meaningful recourse, mean that the possible movement toaNERTO could createalarger market
whichmay beeasier to game. Theseissuesand othersdeservetheattention of New Hampshireregulators
and policymakers to ensure that our state’s, and our region’s, interests are protected. The PUC has
played an activerolethrough NARUC (Nationa Association of Regulatory Utility Commissioners), and
NECPUC (New England Conference of Public Utility Commissioners), and through other avenues, and
should be provided with the resourcesto continuein thisimportant role.

The New England region also faces some morelocalized issues. | SO-NE has been promoting the
concept of socialized regional investmentsin transmission capacity, to move power into “load pockets,”
which areareaswith more demand for energy than local resources can supply. At leastinthenear term,
New Hampshire standsto loseif expensivetransmission into the greater Boston areaor into Southwest
Connecticut isbuilt and the costsare recovered through transmission rates spread acrossal | New England
€electricity consumers.

A further risk related to socidizing investmentsto relievel ocalized constraints against moving power
around theregionisthat it providesaperverseincentivefor load pocket utilitiesand consumersto “lean
on” the pool, deferring their own investments until the problem becomes severe enough to warrant a
regional transmission solution. 1SO-NE hasaRegional Transmission Expansion Plan process, witha
Transmission Expang onAdvisory Committee of which the New Hampshire Public UtilitiesCommissionis
amember.* Thisissuehighlightsthedifferent situationsof varioussub-regions, and remainsaproblemthat
requires continued involvement of the PUC to represent the state’sinterests.

TheRegiona Transmission Expansion Plan (RTEP) isan annual engineering assessment of there-
gion'selectric power system, that FERC hascharged | SO with developing. RTEPO2includeskey findings

41nformation on the RTEPO2 can be found at www.i so-ne.com/transmission/
Regional_Transmission Expansion_Plan/RTEP_2002.
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relativeto congestion in Southwestern Connecticut; potentia reliability problemsin Northwestern Ver-
mont; bottlenecksin Maine and the Southeastern M assachusetts-Rhode | dand areawhere power can not
betransported to higher demand areas; the potential role of demand responseto address congestion and
improverdiability; and an estimate that the region may need up to $900 millionin transmission upgradesto
improvereiability and efficiency.

Thediverse stakeholdersinthe RTEP processbelievethat it could serve astheregion’sresource
expangon plan, cons dering morethan just transmission upgradesby analyzing other solutionsto economic
and reliability constraintsthrough programs such as demand side management (energy efficiency) and
distributed generation. Rather than being mandatory, the RTEP can servetoidentify needsintheregion so
that that market will respond with creative solutions. In addition, the RTEPincludesaregulatory back-
stopif therearerdiability concernsthat will not be served by the market participants- i.e. whenreliability
requiresanimprovement that isnecessary to “ keep thelightson.” The RTEP processisanimportant one
that New Hampshire, through the PUC, should continueto behighly involvedin.

Thedisastrousproblemswithwhol esd ed ectricity marketsin Cdiforniaduring thewinter of 2000- 2001
haveunderscored theimportanceof getting regiond dectricity industry structuresright. New England presently
hasacomfortablemargin of reserved ectric capacity, resultinginmoderate prices. New Hampshirehascontrib-
utedtothismargin by itsapprova of two merchant power plantsnow under constructionin Londonderry and
Newington. However, theeroson of confidencein energy trading marketsafter the Cadiforniadebacle, aswell
asthenorma boom and bugt cydeaf thecapitd-intengvedectricity industry, meanthat power plant devel opers
cannot currently securefinancing for any additiond capacity. Thereisaconcernthat growthinloadwill takeup
any excess capacity, causing pricestorisesignificantly. New Hampshireand New England should usethis
window of opportunity to continueto planfor our futureand put in placeindustry structuresdesignedto assure
fair and reasonabl e pricesfor reiable supply, congstent with our obligationsto provide safe, reliable, environ-
mentally sound energy.

Thetragiceventsthat took placeon September 11, 2001 highlighted theimportance of eva uating security
risksinenergy planning (whether theresult of ddliberate sabotageto the system or because of an operationa
risk) for both theshort and long term. Inadditionto dedingwith“how to keegpthelightson” whilemaintaining
reasonablerates, energy officid saso need to ensurethat system security risksareaddressed, and thepotentidly
sgnificant costsassoci ated with protecting large-scd eremote generation Stesand necessary transmission net-
works. Inthisnew paradigm, therearenoreliable cost estimatesavailablefor increased security needs. How-
ever, it hasbeen suggested that the costswill emul ate the stranded coststhat utilities have encountered in
restructuring. Thisshould not bedeemed an obstaclethat inhibitsour energy planning, but rather an opportunity
to better plan our energy and security needsasagtateand asaregion.

Energy efficient technologies and clean distributed generation (DG) should be apart of thisnew
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planning effort. Theseresourcesareboth practically easier and less costly to secure becausethey are
smallerinsizeand areused inon-sitelocations. Because each small plant hasalow-impact onthegrid,
they arealsolesslikely to cripplethe economy for aregion or stateif thereisasystemfailureduetoa
human-madeor natural disaster. A recent “Issueletter” from the Regulatory Assistance Project (RAP), a
non-profit organization that providesass stanceto state public utility regulatorson eectric utility regula-
tion,® discusseswaysto address energy security risks.” Inthelssueletter, RAPconcludesthat “ energy
security (and relieving pressure onthegrid) will comefrom anetwork with much moreenergy efficiency
and distributed resourcesthanit will from building fortressesaround large, fragilefacilitiesand trying to
defend milesof transmissonlinesand gaspipeines.” Thereport goesonto detail theexisting technologies
and policiesthat are needed to build thisresilient energy infrastructure.

Thereport also providesahel pful tablethat summarizesthe security risksfor different energy tech-
nology choices, and suggeststhat distributed and renewabl e resources need to be part of our secure

energy future:
Table 1:
Security Risks by Technology
Facility Type | Site Proximity | Fuel Conseguen- | Size | Geographic | Technolo-
Risk | Risk Risk | tial Risk Risk | Risk gical & Multi-
Systems Risk
Large High | High High | High High | Low High
Remote
Generation
LargeLocal High | Medium High | High High | Low High
Generation
Transmission | High | High N/A | High High | Mediumto | High
High
Distribution Med. | Low N/A Low Medi | Low High
um
Distributed Low | Low High | Lowto Low | Low Low
Fuel-Based Medium
Generation
Remote Low | Medium None | Low Low | Low Low to
Renewable to High Medium
Resour ces
Distributed Low | Low None | Low Low | Low Low to
Renewable Medium
Resour ces
Energy Neg. | Negative Neg. | Negative Neg. | Negative Negative
Efficiency/D
SM

Source: Regulatory Assistance Project, “Electrical Energy Security: Assessing Security Risks, Part I,” April 2002, p. 10.

5RAPiscommitted to fostering arestructuring of the electric industry in amanner that creates economic efficiency,
protects environmental quality, assures system reliability and applies the benefits of increased competition fairly to
all customers. Moreinformation isavail able at www.rapmaine.org.

”Seewww.rapmaine.org for the April 2002 | ssuel etter “ Electrical Energy Security: Assessing Security Risks, Part 1.”
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In addition to the new security issuesin energy planning, New Hampshire and the region must also
address the load constraints that occur during each summer when we are dangerously close to peak
capacity. During timeswhenthegridiscloseto capacity, | SO-New England works closely with the
industry and communicateswith state officialsin an effort to prevent rolling black-outs. Thissystem has
been successful inthe past two summers; however, thereisroom for improvement, including better pro-
motion of the Load Management Program. Load responseisincreasingly seen asagood short-term
approach to dealing with capacity issues, and adiverse group of interested partieshasbeenworkingona
new initiative called the* New England Demand Responsenitiative” (NEDRI) over the past year to create
both short-term and long-term programsfor theregion.®

NEDRI isworking to devel op acomprehensive, coordinated set of demand response programsfor
theNew England regional power markets. NEDRI’sgoal isto outlineworkable market rules, reliability
standards, and regulatory criteriato incorporate ademand response capability into the el ectricity whole-
sdeandretall markets. Thelnitiativewill promote best practicesand coordinate policy initiatives, but will
not replace the functionsthat the | SO and other organi zations must perform to design and implement
demand-side programs. NEDRI providesabroad-based, facilitated processinvolving the [SO-NE, state
utility and environmental regulators, power generatorsand marketers, utilities, consumer and environmen-
tal advocates, and other stakeholder groups. NEDRI plansto meet at |east tentimesin plenary sessionin
2002. Throughout the process, ateam of highly-skilled technical consultantswill be providing the Stake-
holderswith* scooping” papers, draft program designs, meeting summariesand agendas, and afinal report
at theend of the process.

In addition to thework done by energy and environmental regulators on demand responseandona
processfor temporary easing of environmentad restrictionsduring significant load congtraintsinthe summer
months, energy officiasaso need to coordinate with water regulatorsto alow for smilar restrictionswhen
theneed for eectricity requiresfull use of our hydroel ectric resources. For example, thispast summer
when New England was dangeroudy closeto capacity, regulators|earned that at least 500 MW of energy
was not available dueto imposed water restrictionsto addressthe drought conditions. A mechanism
needsto be established to assurethat in an effort to prevent rolling or spot black-outs, such bansmay be
temporarily lifted to avert acrisis. Despitethefact that NH isanet exporter of energy, if thereisablack-
out somewhereintheregion, it can stressthe entire grid network and have serious consegquencesfor both
our economy and our environment.

Other important energy - environmental collaborationsat theregiona level arefacilitated by theNew
England Governor’sConference (NEGC). NEGC isaninformd alianceamong thesix Governorsinthe

8More detailson NEDRI are available at www.nedri.raabassociates.org.
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region. It hasbeeninexistencesincecolonid days, and wasformally establishedin 1937 to promote New
England’seconomic development and related issues. 1n 1981, the Conferenceincorporated asanon-
partisan, non-profit corporation. Theregion’ssix governorsserveasitsBoard of Directors, and annually
select aChairman to overseetheactivities of the organization.

NEGC jointly administersthe Northeast International Committeeon Energy (NICE) withthe Eastern
Canadian Premiers(ECP), whichincludestheleaders of Newfoundland and L abrador, New Brunswick,
Nova Scotia, Prince Edward Island, and Quebec. Through NICE, the NEGC/ECP have adopted the
Climate ChangeAction Plan (CCAP), and formed aSteering Committee of staff membersfrom the Gov-
ernorsand Premiersenergy and environmental agenciesto implement the CCAP.

The Steering Committeeworked in fiveteamsto devel op initiativesto meet the goalsof the CCAP:
Energy, Trangportation, Inventory and Registry, Adaptation, and “Lead by Example.” InAugust 2002 the
leaders met and adopted theinitiatives proposed by the Steering Committee. Theinitiativesinclude sever-
a that will beimplemented over thenext year, including energy efficient traffic lights, workingwith colleges
and universitiesto achieve emissionsreductions, committing statesand provincesto purchasing energy
efficient office equipment, and theincreased use of cleaner and morefud efficient carsin stateand provin-
cid fleets. Detailsonthese and other activities can befound at www.negc.org.

Thework of NEGC/ECP has been recognized asamodel for international cooperation on energy,
environmenta and economicissues. New Hampshire' scontinued roleinthisgroup will result in benefitsto

thestate and theregion.

5.3 Recommendationsfor Representing New Hampshire
in the Region

New Hampshire hasbeenwell represented at theregional and national levelsby the Public Utilities
Commission, ECS, the Department of Environmental ServicesAir Resources Division, and the Gover-
nor’sOfficethrough participationin several groupsand initiatives, including NASEO (National Associa
tion of State Energy Officials), NARUC (National Association of Regulated Utility Commissioners),
NECPUC (New England Conference of Public Utility Commissioners), New England Governor’sCon-
ference (NEGC), and CONEG (Coalition of Northeast Governors). Theincreasingimportance of re-
gional issuesrequiresthe continued attention of New Hampshire regulators and policymakersto ensure
that New Hampshire' sinterestsare protected. The PUC hasplayed aleadership rolein representing the
state'sinterest at theregiond level, and should be provided with the resourcesto continuein thisimportant
role. It should also continue to coordinate with other state agenciesworking on related issues at the

regiond level.
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6. Electricity

6.1 Forecasting Demand and Supply for Electricity

TheENERGY 2020 model containsthefactorswhich influencethe behavior of the electricity
supply sector, including capacity expans on/construction decisions, ratesand prices, |oad shapevariation
duetoweather, changesin regulation, and wholesaleand retail pricing.

Theédlectric sector of themode can smulatethefull spectrum of deregulated markets, including
theindependent system operator (1SO), aswe havein New England. Themodel dispatches plantsac-
cording to | SO-NE rules, whether they are precisely and perfectly least-cost, or if they reflect other
practical rulesof dispatchwhich do not perfectly minimize costs. Themodel aso recognizestransmission
congtraintsaswell asthe associated costs.? A sophisticated dispatch routine selectscritical hoursaong
seasond |oad duration curvesasaway to provide aquick but accurate determination of system genera-
tion. Peak and base hydro usageisexplicitly modeled to capture hydro plant impacts on the el ectric
system. For the NH Energy Plan, the deregulation dynamics are not afocus and the model is set to
produce aconservative dispatch where suppliersact to minimize societal costscons stent withtheir indi-

vidua generation cods.
6.2 Electricity Demand Forecast

The ENERGY 2020 Base Caseforecast projectstotal el ectricity salesto grow at arate of 3.1%
over theforecast period. Electricity salesgrowthisled by theindustrial sector with a4.3% growth rate.
Thecommercial sector remainsthelargest classwith an average growth rate of 3.2%. The peak load
growthrateissmilar tothe salesgrowth rateimplying littlechangein theload factor. Table6.1 summarizes
theforecast values of el ectric salesand peak demand.

!Gastransmission data are provided by CERI and el ectric transmission data provided by Resource Data,
International viathe National Electric Reliability Council. The dispatch technol ogies present in the New Hampshire
ENERGY 2020 model include: Oil/Gas Combustion turbine, Oil/Gas Combined Cycle, Oil/Gas Steam Turbine, Coal
Steam Turbine, Advanced Coal, Nuclear, Baseload Hydro, Peaking Hydro, Renewabl es, Basel oad Purchase Power
Contracts, Baseload Spot Market, I ntermediate Purchase Power Contracts, Intermediate Spot Market, Peaking PP
Contracts, Peaking Spot Market, and Emergency Purchases.

2 A 70-node transmission system is used in the New Hampshire model.
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6.3 Electricity Supply Forecast

shire, isthat itsenergy market ispart of aregiona market. Changesin demand by New Hampshireenergy
usersareresponded to by changesin eectric power production at theregiond level, not necessarily at the
statelevel. Theseresponseswill in some casesinfluence generation from New Hampshire power plants,
whileinmany casesthey will not. Thisistruebothintheshort term (inwhich existing e ectric power plants
changetheir levelsof generation) and inthelong term (in which investors decide whether and whento

construct new generating capacity).

Table6.1 Electric Salesand Peak Demand

tion of 17080 MW of gascombined cycle capacity and 280 MW of combustion turbinesand the retirement
77.6 MW of biomass capacity. Table 6.2 summarizestheforecasted valuesof generating capacity.

6-2

Asdiscussed in Chapter 5, one of therealitiesfor most statesinthe US, including New Hamp-

Base Case Forecast

Electric Sales and Peak Demand by Class

Residential
Commercial
Industrial
Transportation
Street/Misc

Total Sales (GWh)

Winter Peak
Summer Peak

Residential
Commercial
Industrial
Transportation
Street/Misc
Total Sales

Winter Peak
Summer Peak

1990 2000 2005 2010 2015 2020
Electric Sales (GWh/Year)
3,444 3,734 4,099 4,633 5,174 5,608
2,117 3,909 4,712 5,743 6,691 7,351
3,418 2,635 3,484 4,545 5,592 6,278
0 0 0 0 0 0
107 127 127 127 127 127
9,086 10,405 12,422 15,048 17,585 19,364
Peak Load (MW)
2,469 1,881 2,222 2,673 3,109 3,413
2,475 1,826 2,172 2,623 3,056 3,358
Cumulative Growth Rate of Electricity Sales
0.8% 0.0% 1.9% 2.2% 2.2% 2.0%
6.1% 0.0% 3.7% 3.9% 3.6% 3.2%
-2.6% 0.0% 5.6% 5.5% 5.0% 4.3%
0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
1.7% 0.0% 0.0% 0.0% 0.0% 0.0%
1.4% 0.0% 3.5% 3.7% 3.5% 3.1%
Cumulative Growth Rate of Peak Load
-2.7% 0.0% 3.3% 3.5% 3.4% 3.0%
-3.0% 0.0% 3.5% 3.6% 3.4% 3.0%

Inthe Base Case, €l ectric generating capacity isunchanged except for the already planned addi-




Table6.2 Generating Capacity

Base Case Forecast
New Hampshire Generating Capacity (MW)

2000 2005 2010 2015 2020
Gas/Oil Turbines 13.0 293.0 293.0 293.0 293.0
Gas/Oil Combined Cycle 0.0 1080.0  1080.0 1080.0 1080.0
Gas/Oil Steam 511.0 511.0 511.0 511.0 511.0
Coal Steam 570.0 570.0 570.0 570.0 570.0
Nuclear 1161.0  1231.0 1231.0  1231.0 1231.0
Hydro 440.0 440.0 440.0 440.0 440.0
Biomass 77.6 63.8 0.0 0.0 0.0
Landfill Gas/Waste 19.6 19.6 19.6 19.6 19.6
Wind 0.0 0.0 0.0 0.0 0.0
Total 2792.2  4208.4 41446 41446 41446

Electric generationfollowsasmilar pattern ascapacity, with higher amounts of gascombined
cycleand combustion turbine generation and an eimination of biomassgeneration. Table 6.3 summarizes

the Base Caseforecast of generation by plant.

Table6.3 New Hampshire Gener ation by Plant

Base Case Forecast
New Hampshire Generation by Plant (GWh)

2000 2005 2010 2015 2020
Gas/Oil Turbines 46 389 641 972 1,167
Gas/Oil Combined Cycle 0 927 1,606 2,903 5,108
Gas/Oil Steam 1,562 1,562 1,562 1,562 1,562
Coal Steam 3,286 3,286 3,286 3,286 3,286
Nuclear 8,684 9,208 9,208 9,208 9,208
Hydro 1,348 1,348 1,348 1,348 1,348
Biomass 589 484 0 0 0
Landfill Gas/Waste 159 159 159 159 159
Wind 0 0 0 0 0
Total 15,674 17,362 17,810 19,438 21,838

Table6.4 summarizesforecasted va uesfor New Hampshire' swholesaleprice of eectricity. As
noted in the summary table, theannual wholesale price of electricity isexpected to grow at areal rate of
3.4% over theforecast period. Thewinter wholesale pricegrowsat 3.4%, whilethe summer pricegrows
at 3.5%.



Table6.4. AverageWholesalePrice

Base Case Forecast
New Hampshire Average Wholesale Price ($/MWh)

2000 2005 2010 2015 2020
Nominal Dollars
Summer 68.78 50.92 74.20 107.76 137.28
Winter 54.21 34.01 50.42 76.20 107.02
Annual 61.61 42.58 62.46 92.17 122.33
2000 Dollars
Summer 68.78 44,79 56.84 71.91 79.80
Winter 54.21 29.91 38.63 50.85 62.20
Annual 61.61 37.45 47.85 61.51 71.11

Real Cumulative Growth Rate (%)

Summer 0.0% -6.0% 0.8% 3.0% 3.5%
Winter 0.0% -9.3% -0.7% 2.3% 3.4%
Annual 0.0% -7.4% 0.1% 2.7% 3.4%

In summary, the Base Caseforecast for el ectricity demand and supply callsfor considerable
growthinindustrid dectricity consumption, which will make state e ectricity consumption grow faster than
thestate’ spopulation. Duein part to current and near-term additions of generation capacity intheregion,
electricity pricesareforecast to continuetheir recent declinesthrough most of the next ten years, after
whichtimeatightening regional supply Situationisforecast to bring pricesback up again asweapproach
2020.

64 Electricity Scenarios Rdlativeto Base Case

Two el ectric scenarioswere created in response to stakehol der input suggesting that theimpacts
of premature closure of one or more of New Hampshire sbasel oad el ectricity generating stations should
betested. One of these scenariosteststheimpact of closing New Hampshire'stwo coal-fired power
plants, Schiller and Merrimack stations, in Portsmouth and Bow respectively.

The concept for thisscenario stemsfrom the possibility that future environmental regulations, the
ageof the plants, fuel supply issues, economic conditions, or acombination of thesefactors could poten-
tidly lead to the closure of these plantsby 2020. Thevalueof thisscenarioisto morefully understand the
importance of thesefacilitiesto New Hampshire' senergy future, and theimpactsthat their closurewould
have onenergy costs, fuel diversity, the environment, and other factors.

The second scenario isthe premature closure of the Seabrook nuclear power station. Thissce-
nario, albeit highly unlikely, isbased on the conceptual possibility that aterrorist threat or “homeland
security” consderationsmight lead to such ashutdown of nuclear plants. Thescenarioisalso of interest
because Seabrook’ s capacity and generation are such asignificant share of thetotal capacity and genera-
tionin New Hampshire. Thevalueof thispolicy scenario, aswith the coa plant closure, isto morefully
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understand Seabrook’srolein New Hampshire' senergy future, and theimpacts of itsclosureon severa
variables.

It cannot be over-emphasi zed that these scenarioswererunin order to undertsand theimpacts of
such plant closures, and are not meant to serve asrecommendationsto closethefacilities, whicha thispoint
arevery important tothedectricity supply of New Hampshireand New England.

Coal Retirement Scenario Compared to Base Case
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Figure6.1. Impactsof Coal Plants Shutdown Relativeto Base Case

6.4.1 Hypothetical Coal Plant Closure

New Hampshire hastwo coal-fired power plants, both presently owned and operated by PSNH.
Merrimack Station ontheMerrimack River in Bow isPSNH’sprimebase-load plant with anet generation
capacity of 433.5 megawattsfromitstwo cod-fired units. Unit Onehasanet capacity of 113.5 MW, Unit
Two hasanet capacity of 320 MW.

Theplantissupplied by roughly 1 coal train per week from Pennsylvania, Virginiaor Kentucky
coal mines. PSNH’sother coal-fired facility, Schiller Station, ison the Piscatagua River in Portsmouth.
The sourceof coal usedinthisfacility variesbased upon price, availability and sulfur content. Thisplant
has obtained coa by bargefrom Virginiaor by ship from Venezuelaor Nova Scotia.

Inorder to understand therolethese plants play in New Hampshire' senergy future, aswell asthe
impact of losing the generation from these plants, we model ed the hypothetical shutdown of New Hamp-
shire’stwo coal -fired power stationsoccurring in 2011. Theeffectsof thisshutdown onthe set of key
variables, relativeto the Base Case, areillustrated in Figure 6.1. Overall, thewholesale€electricity price

6-5



risessharply (over 10%) inthefirst year and then recoversduring subsequent yearsto alevel 2-3% higher
than its base case level by 2020. Retail pricesrise by amore modest percentage, under 5% for the
duration of thesmulated impacts.

Table6.5. Electricity SalesI mpactsof Coal Plant Retirement

New Hampshire Electricity Sales (GWh/Year)
20 Year
2000 2005 2010 2015 2020 Average
Base Case Comparison
Base Case 10,405 12,422 15,048 17,585 19,364 15,199
Coal RetireJCoall 10,405 12,422 15,048 17,445 19,177 15,132
Difference 0 0 0 -139 -187 -67
Percent Change 0.00% 0.00% 0.00% -0.79% -0.96% -0.44%
High Price Scenario Comparison
High Price 10,405 12,422 15,173 18,156 20,205 15,481
Coal Retire HPC 10,405 12,422 15,173 18,003 20,193 15,466
Difference 0 0 0 -153 -12 -15
Percent Change 0.00% 0.00% 0.00% -0.88% -0.06% -0.10%

Figure6.1 a so showsthat natural gas generation would pick up the deficit created by theloss of the coal
plants. Natura gasplantsprovideé€lectricity withlower CO, emissions per kWh, sototal NH greenhouse
gasemissionswould drop asaresult of the shutdown, by approximately 5%, or 3milliontonsof CO, (see
Table6.7). Becausetheretail priceof electricity wouldrise, thetotal demand for electricity would fall
dightly, by approximately 1%. Electricity priceand demand responsesareaso summarizedin Table 6.5
and Table6.6.

Table6.6. Electricity Pricel mpactsof Coal Plants

Average Electric Prices (2000 $/MWh)
20 Year
2000 2005 2010 2015 2020 Average
Base Case Comparison
Base Case 98.67 79.38 69.65 79.42 88.35 79.61
Coal Retire 98.67 79.38 69.65 82.19 89.73 80.72
Difference 0.00 0.00 0.00 2.76 1.38 111
Percent Change 0.00% 0.00% 0.00% 3.48% 1.56% 1.33%
High Price Scenario Comparison
High Price 98.67 79.38 69.73 82.42 91.18 80.97
Coal Retire HP 98.67 79.38 69.73 85.33 96.25 82.23
Difference 0.00 0.00 0.00 2.90 5.07 1.26
Percent Change 0.00% 0.00% 0.00% 3.52% 5.57% 1.44%




Findly, weinvestigated theimpactsof thehigher e ectricity priceand thelossof theplant uponthe
state’ seconomy. Asshownin Table6.8 theearly impact isnegative, with anet lossof 160 jobsreativeto
the Base Casein 2015. Table 6.8 also showstheresultsin the context of the high fuel price scenario,
whichin 2015 amount to alossof 136 jobsrelativeto the no-shutdown, high price scenario.

Table6.7. Greenhouse GasEmission Impactsof Coal Plant Retirement

Greenhouse Gas Emissions (Million Tons CO2e/Year)
20-Year
2000 2005 2010 2015 2020 Average
Base Case Comparison
Base Case 36.37 40.48 46.16 51.63 56.07 46.94
Coal RetireJCoall 36.37 40.48 46.16 48.90 53.01 45.55
Difference 0.00 0.00 0.00 -2.73 -3.07 -1.39
Percent Change 0.00% 0.00% 0.00% -5.29% -5.47% -2.55%
High Price Scenario Comparison
High Price 36.37 40.48 45.12 48.03 52.73 45.17
Coal Retire HPOC 36.37 40.48 45.12 45.36 49.45 43.78
Difference 0.00 0.00 0.00 -2.67 -3.28 -1.40
Percent Change 0.00% 0.00% 0.00% -5.57% -6.21% -2.73%

| nterestingly, the energy-economic modeling system actually predictsan increasein employment
by theyear 2020 compared to Base Caseresulting from the closure of the coa plants. Thegainsinjobs
rel ativeto the respective no-shutdown casesare roughly 1,500 jobsrel ative to the Base Case, and over
17,000 jobsintheevent of thefuel priceshock. Thereason for theselonger-term economic gainsfor the
stateisthefact that with the sustained, dightly higher retail electricity ratesstarting in 2011, the state’s
businesses and homeownersinvest in higher energy efficiency asthey buy new capital stocksor replace
worn-out stocks and equipment in responseto higher prices.

Table6.8. Employment | mpactsof Coal Plant Retirement

Total Employment (Thousands)
20-Year
2000 2005 2010 2015 2020 Average
Base Case Comparison
Base Case 699.797 741.202 777.134 813.023 842.421 779.501
Coal RetiredCoalRe 699.797 741.202 777.134 812.863 843.959 779.518
Difference 0.000 0.000 0.000 -0.160 1.538 0.017
Percent Change 0.00% 0.00% 0.00% -0.02% 0.18% 0.00%
High Price Scenario Comparison
High Price 699.797 741.202 773.287 806.896 846.290 776.937
Coal Retire HPOCo  699.797 741.202 773.287 806.760 863.465 780.986
Difference 0.000 0.000 0.000 -0.136 17.175 4.050
Percent Change 0.00% 0.00% 0.00% -0.02% 2.03% 0.46%




Theseinvestments create apositiveimpact on the economy and result in the creation of new jobs
astheenergy efficiency goodsand servicesare produced and ddlivered inthe state.

Whilethe economy does not shrink overall dueto the closure of the coal plants, by 2015 total
electricity salesinthe statewould drop by nearly 1%. Thisdrop representsincreased efficiency, which
payslonger-term economic dividendsby 2020 asthe stat€' sbus nessesare more cost-competitiverdative
totheBase Case. Thebenefitsof theseefficiency gainsare quitelargeinthe case of thefuel price shock
becausethefue price shock leadsto acombination of higher eectricity pricesand higher fuel sharesfor
electricity. Under theconditionsof ahypothetical price shock, the economic benefitsto New Hampshire's
economy of thecod shutdown-induced efficiency gainsarequite significant: 2% of total stateemployment
in2020.

Theelectricity provided by New Hampshire's coa plants areimportant to the state, and this
hypothetical scenario showsthese plantshel p make electricity in the state more affordable. Intheevent
that these plantswere closed in the near term, it isimportant to understand the economic, environmental
and energy consequences. Themode showsthat, when compared to the base case scenario, electricity
prices—both wholesaleand retail —would be higher, emissions of greenhouse gasseswould decrease, and
theimpactson grossregiona product and employment would be quite modest.

6.4.2 Premature Closure of Seabrook

Seabrook StationisNew Hampshire'slargest electrical generator. Located onan 889-acresite
onthe coast of New Hampshirein thetown of Seabrook, it usesa 1,150 MW pressurized-water nuclear
reactor to produce enough power for approximately 1 million New England homes. FloridaPower &
Lightisinthe processof purchasing Seabrook Station asaresult of thesaleof plant after el ectric restruc-
turing.

Sincethe September 11, 2001 terrorist attacks, there has been much discussion concerning other
potential targetsfor futureterrorist attacks. These haveincluded chemical plants, fuel pipelines, and
nuclear power stations, among others. Discussionswith stakehol dersraised the possible, though far from
probable, scenario that policy makersmay eventually determinethat operation of nuclear power stations
presented too great arisk inrelation to terrorist attacks. For thisreason, and because Seabrook repre-
sentssuch alarge share of New Hampshire el ectricity generating capacity and annual generation, it was
determinedto beof interest to consider the possi bl e consequencesfrom the premature closure of Seabrook.
We sdlected the arbitrary year of 2005 for the hypothetical closure, in order to providetime (15years) in
the remaining forecast horizon for the consequencesto be measurable.
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Seabrook Closure Scenario Compared to Base Case
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Figure6.2. Impactsof Seabr ook Shutdown ver susBase Case

Theclosure of Seabrook nuclear stationin 2005 would lead to some rather significant conse-
guencesfor the New Hampshire and the New England regional energy system, assummarizedin Figure
6.2. The Seabrook shutdown isforecast to cause retail electricity pricesto rise by as much as 10%

Table6.9. Employment | mpactsof Seabrook Shutdown

Total Employment (Thousands)
20-Year
2000 2005 2010 2015 2020 Average
Base Case Comparison
Base Case 699.797 741.202 777.134 813.023 842.421  779.501
Nuke Retire 699.797 741.202 776.754 812.625 852.079  779.758
Difference 0.000 0.000 -0.380 -0.398 9.658 0.257
Percent Change 0.00% 0.00%  -0.05% -0.05% 1.15% 0.03%
High Price Scenario Comparison
High Price 699.797 741.202 773.287 806.896 846.290 776.937
Nuke Retire HP 699.797 741.202 772972 806.651 863.016 782.104
Difference 0.000 0.000 -0.315 -0.245 16.726 5.167
Percent Change 0.00% 0.00% -0.04% -0.03% 1.98% 0.59%

relativeto the Base Case. Asinthehypothetical coal closure scenario, thisleadsto modest near-term
economic impacts, with longer-term economic gainsasaresult of efficiency improvements. However,
with the higher priceimpact of Seabrook closure, it takeslonger (morethan 10 years) for the economic
impactsto turn positive. Incontrast to thecoa hypothetical, the closure of Seabrook would causeamajor
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increasein greenhouse gasemissions, asfossil fuels (largely natural gas) would likely replacethelost

nuclear generation.

Table6.10. Effectsof Seabrook Shutdown on AverageNH Electricity Prices

Average Electric Prices (2000 $/MWh)
20 Year
2000 2005 2010 2015 2020 Average
Base Case Comparison
Base Case 98.67 79.38 69.65 79.42 88.35 79.61
Nuke Retire 98.67 79.38 76.13 86.48 93.24 83.72
Difference 0.00 0.00 6.49 7.05 4.89 411
Percent Change 0.00% 0.00% 9.32% 8.88% 5.53% 5.13%
High Price Scenario Comparison
High Price 98.67 79.38 69.73 82.42 91.18 80.97
Nuke Retire HP 98.67 79.38 76.18 87.37 99.01 85.35
Difference 0.00 0.00 6.45 4.95 7.83 4.38
Percent Change 0.00% 0.00% 9.25% 6.01% 8.59% 5.28%

Ladly, itisimportant to notetherather dramatic riseintotal New Hampshirenatural gasconsump-
tionthat isforecast to result from the Seabbrook closure, which may have other implicationswith regard to

both the supply and price of natural gasin the state and theregion.
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7. Natural Gas

7.1 Natural GasUsein New Hampshire

Natural gas(oftenreferenced as“ gas’ inthe New Hampshire Energy Plan) isanatura mixture of
hydrocarbonsfoundissuing from theground or obtained from specialy drivenwells. Naturd gasarrivesin
New Hampshireviainterstate pipelines, which arein turn supplied directly by wellsor by specialized
tanker ships. Itisthendeliveredtoindustrial, commercial and residential customersthrough aseriesof
supply distribution pipelines. In New Hampshire, natural gasisused for the generation of e ectricity, is
used for heating of buildingsand hot water, powers anumber of manufacturing processes, and hasa
number of other applications. Natura gasiscurrently availableto approximately 53 communitiesin New
Hampshire, serving about 100,000 customers.

7.2 ENERGY 2020 Base CaseForecast for Natural Gas
Ingeneral, ail, natural gas, and coa supply areincluded inthe model based on the EIA/DOE

primary energy priceforecast and the historical delivery costs(by product) within New Hampshireand
New England. Whilegas pipelineaccessisapotential issuein New Hampshire, pipelineconstraintsare
not. Therefore, gas pipelineflow dynamicsare not included as part of the New Hampshire Energy Plan
process. Themode doesconsider thefraction of the popul ation (and businesses) with accessto natural

ges.

Table7.1. Forecast of New HampshireNatural GasDemand, by Price Scenario

Natural Gas Demand (Tbtu/Year)

20-Year
2000 2005 2010 2015 2020 Average

Base Case Comparison
Base Case 86.23 129.12 152.08 184.38 207.51 158.28
High Price 86.23 129.12 154.66 183.65 211.42 159.18
Difference 0.00 0.00 2.58 -0.73 3.90 0.91
Percent Change 0.00% 0.00% 1.70%  -0.40% 1.88% 0.47%
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7.3 Demandfor Natural Gas

In both the Base Case scenario and the High Price scenario, consumption of natural gasis
expected to increase dramatically over the next decades. Demand is predicted to grow from 86 trillion
British Therma Units(tBtu) in 2000 to over 200tBtuin 2020. Thisgrowth, predicted at between 4% and
5% per year, isexpected to occur at afairly steady rate.

7.4 Natural GasSupply Issues

Absent the construction of anew commercia natural gas power plant beyond those expected to
beonlinein 2002, exigting capacity issufficient to meet the antici pated needs of New Hampshirebusiness-
esand resdentsfor the next decade. With the exception of facilitiesalready permitted and under construc-
tion, no new large-scaleusersof natura gasare expected in the state, and the Energy2020 model doesnot
forecast construction of any plantsin New Hampshirefor over tenyears. While supply appearsadequate
for anticipated demands, there are many businesses, and alarge mgjority of residences, without accessto
natural gas. Expansion of natural gasinfrastructureto significant new service areas hasthe potential to

place demands upon the existing supply infrastructure, but no such expansionsare currently underway.

New Hampshire Natural Gas Demands
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Figure7.1 Forecast of New HampshireNatural GasDemand, by Price Scenario
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7.5 Policy recommendations

Natura gaswill play anincreasing rolein New Hampshire's, and New England’ senergy use. Both
supply and demand for natural gas are predicted to rise over the next decade and beyond. Thiswill
provide New Hampshire with reduced emissions compared to many other formsof generation, an even
morediversefuel supply than currently enjoyed by the state, and added el ectricity generation.

New Hampshire policy makersand regulatorswill need to carefully monitor thegrowth in natural
gasuse, and ensurethat theinfrastructure used to support natural gasdelivery issufficient to meet our
needs. Current modeling showsthat existing pipeline capacity ismore than sufficient to meet demands
over the next decade. However, events such asanew generation facility or agreat increasein heavy
manufacturing could cause demand in excess of theability to provide natural gas.

New Hampshire should also consider waysto provide moreresidential customerswith accessto
natural gas. Providing another choicefor heating and other uses providesfor amore competitive market-
place, and allowsresidential customersto make decisions based upon price, reliability, environmental
impactsand other considerations.
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8. Fud Diversty

8.1 Defining Fud Diverdty

Thevariety and proportionsof energy sourcesused to power New Hampshireisoftenreferred to
asour state's“fud diversity.” By havingavariety of energy sourcesavailable, the state can spreadrisk and
opportunity acrossawidevariety of fuels, taking advantage of emerging technol ogiesand in-stateresourc-
eswhilebuffering usfrom priceswingsfor any oneparticular fuel type.

Itistheenergy policy of the State of New Hampshirethat the needsof citizensand businessesbe
met while*“ ... providing for thereliability and diversity of energy sources...” NH RSA 378:37. New
Hampshire haslong enjoyed adiverse mix of energy sources, and thishashel ped provide our consumers
withsomelevel of pricestability over time.

Proponentsof policiestoincreasefue diversity notethat having avariety of fuel sourcesavailable
for energy needs—including e ectricity, transportation, heating and other uses— provides numerous bene-
fits induding:

» Competition among different fuelsto provide the least-cost energy to consumers, helping to

lower overal prices,

* A hedge againgt significant priceincreasesfor any particular fuel type;

* An energy systemthat isless subject to exchange ratefluctuationsand geopolitical uncertainties

often associated withimported fuels;

* Encouraging emerging technol ogiesto participatein theenergy market, driving commerciaiza-

tion of renewableand moreefficient fuel uses; and

* Encouraging the use of indigenousfuel sas part of theenergy mix, often with significant positive

economic and environmental benefitsfor thelocal areaaswell asfor thestateasawhole.



8.2 Overview of NH’'sCurrent Fue Divergty
8.2.1 Electricity Fud Mix

Annual eectricity generation by plant and fuel type, aswell astotal generating capacity by plant
and fuel type, were presented in Section 6.3, the Supply section of the chapter on Electricity. Herewe
consder these samedatain termsof sharesof total —for example, shareof total capacity, generation, and
consumption.

AsshowninTable 8.2, intheyear 2000 Seabrook station accounted for greater than 40% of the
total generation capacity inthe state, followed by coal, then gas/oil steam, and then hydro, each between
15 and 21%. The biomass plantsrepresent just under 3% of capacity in 2000. Capacity referstothe
ability of aplant to produce el ectricity, and isnot the same as generation, which isthe actual amount of
energy actually produced by afacility.

By 2005, major new natural gascombined cycle plantswill beonline, accounting for approximate-
ly onequarter of total generating capacity inthestate. Inthe Base Casethese sharesstay essentialy fixed,
except for theassumed retirement of the biomass plantsby 2010 based upontheexpiration of their current

rate orders.

Table8.1 New HampshireGeneration Shareby Plant

Base Case Forecast
New Hampshire Generation Share by Plant (%)

2,000 2,005 2,010 2,015 2,020
Gas/Oil Turbines 0.3% 2.2% 3.6% 5.0% 5.3%
Gas/Oil Combined Cycle 0.0% 5.3% 9.0% 14.9% 23.4%
Gas/Oil Steam 10.0% 9.0% 8.8% 8.0% 7.2%
Coal Steam 21.0% 18.9% 18.4% 16.9% 15.0%
Nuclear 55.4% 53.0% 51.7% 47.4% 42.2%
Hydro 8.6% 7.8% 7.6% 6.9% 6.2%
Biomass 3.8% 2.8% 0.0% 0.0% 0.0%
Landfill Gas/Waste 1.0% 0.9% 0.9% 0.8% 0.7%
Wind 0.0% 0.0% 0.0% 0.0% 0.0%
Total 100.0% 100.0% 100.0% 100.0%  100.0%

Sharesof actual generation by fudl typeareshowninTable8.1. Nuclear power’svariable cost—
whichistheincrementa cost of operating the Sation to generate power, rather than leaving it dormant, and
generdly reflectscost of fud —isvery low, soit operatesasabasa oad plant, meaning that it runswhenever
avallabletothegrid. Asaresult, while Seabrook represents41.6% of capacity in 2000, itsannual output
(generation) is55.4% of in-state generation. In other words, the actual output from Seabrook intheyear
2000 exceeded the output from all other el ectric generating stationsinthe state combined. Thisshareis
forecast to decline somewhat in the future as more capacity isadded, especialy through natural gasplants.
Even so, by 2020, Seabrook is still forecast to account for over 40% of total annual generation. By
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Total Demand by Fuel for the Base Case
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Figure8.1 Energy Demand at Point of Use, by Fuel

contrast, while hydro plantsrepresented 16% of the state' s capacity in 2000, they accounted for only 9%
of thestate'sactual generation. Thisislargely becausehydrofacilitiesoperateonly whenwater isavailable
to power them and, unlike other formsof electricity generation, arenot availableal of thetime.

Table8.2. New Hampshire Gener ating Capacity Shareby Plant

Base Case Forecast
New Hampshire Generating Capacity Shares by Plant (%)

2,000 2,005 2,010 2,015 2,020
Gas/Oil Turbines 0.5% 7.0% 7.1% 7.1% 7.1%
Gas/Oil Combined Cycle 0.0% 25.7% 26.1% 26.1% 26.1%
Gas/Oil Steam 18.3% 12.1% 12.3% 12.3% 12.3%
Coal Steam 20.4% 13.5% 13.8% 13.8% 13.8%
Nuclear 41.6% 29.3% 29.7% 29.7% 29.7%
Hydro 15.8% 10.5% 10.6% 10.6% 10.6%
Biomass 2.8% 1.5% 0.0% 0.0% 0.0%
Landfill Gas/Waste 0.7% 0.5% 0.5% 0.5% 0.5%
Wind 0.0% 0.0% 0.0% 0.0% 0.0%
Total 100.0%  100.0%  100.0%  100.0%  100.0%

8.2.2 Fue Diverdty in Energy Demand

At point of use—combining theresidential, commercid, industrial and transportation sectors—oil
accountsfor thelargest single share of useenergy, at just over 65 trillion Btusin theyear 2000, asshown
inFigure8.2. Electricity comessecond over theforecast horizon, followed by biomassenergy, reflecting
the heavy use of biomassenergy by the paper industry. (N.B., for these numbers, thedectricity lineitem
includesthe Btu value of fuel used to generatedectricity —including cod, oil, natura gas, and biomass.
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New Hampshire Residential Fuel Demands
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Figure8.2 Resdential Demand by Energy Type

8.2.3 Fud Shares by Sector

8.2.3.1 Resdential Fud Use

Oil accountsfor thelargest share of residential energy use, measured in termsof Btu at point of
use, followed by electricity, asshownin Figure8.2. Virtually equal amountsof natural gasand LPG are
consumed by New Hampshire sresidential sector, and biomass makesanoticeable contribution (just over
5% of total residential energy use) over theforecast period.

Residential Primary Heating Fuel Used, 1999
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Figure8.3 Choiceof Primary Heating Fuel, Resdential 1999 - 2000

8-4



Someenergy end usesare substitutable’ uses, which meansthat users can make choicesto move
from onetype of fuel useto another. Thesekindsof substitution decisionsmust generally bemadeat the
time of purchase of anew energy-using device. Examplesof substitutable end-uses are space heating,
water heating, and cooking. Other important end-uses such aslighting, air conditioning, and “ miscella-
neous’ (which refersto home appliances, computers, etc.) are cons dered nonsubstitutabl e becausethey
aretied gtrictly to electricity. Approximately 85,000 residential customersuse natural gasin New Hamp-
shire. However, themajority of householdslack accessto natural gas, soitisnot areal option for many
residents.

Oneof the primary usesof energy inresidentia settingsisfor heating. The Governor’sOfficeof
Energy & Community Servicesregularly monitorsthetypeof fud usedin New Hampshirehouseholds. As
shownin Figure 8.3, asurvey covering theyears 1999 and 2000, New Hampshire househol dsindicated
that themgjority —53%—useail for their primary heating fuel. Natural gas, wood stoves (biomass), and

propaneareal so popular choices.
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New Hampshire Industrial Fuel Demands

140
120
100
80
60
40
20

0
1990 1995 2000 2005 2010 2015 2020

TBtu

M Electric [MGas MCoal [EHOil MBiomass BLPG [OSolar

Figure8.5. Indugtrial Demand by Energy Type

8.2.3.2 Commercial Fud Use

Electricity accountsfor thelargest fuel shareinthecommercial sector, followed by oil and natura
gas, asshowninFigure8.4. Asinthecaseof resdentiad energy use, only aportion of commercid energy
end-usesare*” subgtitutable” end-uses, which meansthat users can make choicesto substitute onefue for
another. Inthe commercial sector, the non-substitutable end-uses (such aslighting) account for much
greater sharesof thetotal thanintheresidentia sector, asshowninFigure7.4. Overdl, intheyear 2000,
substitutabl e end-uses made up 63% percent of total commercia energy demand at point-of-use.

8.2.3.3 Indudrial Fue Use

Intheindustria sector, oil and biomassplay magjor roles, followed by dectricity and natural gas, as
showninFigure8.5. Oneof theinteresting features of past developmentsinindustrial energy useisthe
sgnificant increasein the consumption of oil that occurred during the second half of the 1990s.

8.2.4 Trangportation Fues

Transportation energy useisouts dethe scope of theenergy plan called for by theNew Hampshire
legidature. However, transportation represents our largest use of energy in New Hampshireand inthe
country, and thefollowing information isintended to hel p readersbetter understand how trangportationfits
into New Hampshire’ senergy future. Therefore, we have only summarized the Base Caseforecast results
for transportation, and have not devel oped or tested any policiesthat might be directed at increasing the
efficiency of transportationin New Hampshirein thefuture. However, itisclear that thisenergy use
category presentsanimportant topic for future policy devel opment, modeling and consideration.
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Thebulk of transportation energy usein New Hampshireisassociated with theresidentia sector,
which means our own private automobiles, as shown in Figure 8.6. Thisautomobile useisnearly all
gasoline, withavery small shareof diesdl fuel use. Asaresult, gasolinerepresentsthe major transportation
fuel usedin New Hampshire. Commercia and especially industrial transportation rely more heavily on
diesd fud.

New Hampshire Transportation Demands by Sector
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Figure8.6. Trangportation Demandsby Sector

The projected growthin energy consumption by private automobilesin New Hampshire between
the year 2000 and 2020 is dramatic, reflecting greater than a50% increase. This correspondsto an
increase of over 50trillion Btus (morethan thetotal energy consumption occurring at point of useinthe
commercia sector in 2000). Thisdramaticincreasea so resultsin significantincreasesinemissionsof ar
pollutants, aswell asmajor increasesin annual expenditureson transportation (vehicles, insurance, fudl,
and maintenance and repair expenses) for New Hampshireresidents. Therefore, New Hampshireshould
includetransportationin future energy planning efforts, in order to reap the many benefitsof cost effective
investmentsin transportation that result in environmental, economic, public health, and energy benefitsfor
thestate.

8.2.5 Current Electric Power Generation Using Alternative Energy
New Hampshire usesanumber of renewable and aternative sources of energy to produce elec-
tricity and provide hesat for resdential, commercial andindustrial uses. They arediscussed below.



Wood Energy

New Hampshire has eight wood-fired power plantsthat can produce dectricity, fiveof whichare
presently operating. Thefuture of thesefiveplantsisuncertain after their rate orders (contracts mandated
by statute that guarantee purchase of their power at predetermined prices) or other agreementsto operate
expire. Independent analysisof theeconomicsof thesefacilitiescompleted for the New Hampshire De-
partment of Resources& Economic Development in 2001, aswell asmarket experiencewith facilities
following termination of rate orders, show that thesefacilitiesdo not operate economically inafully com-
petitive environment. Thefive operating wood-fired power plants have acombined output of approxi-
mately 77.6 MW, and consume around 1.1 million green tons of wood each year. Wood-fired power
plants, and the possible benefits of retaining them, arediscussed in further detail in Section 8.3.1 bel ow.

Energy from Municipal Solid Waste
New Hampshire residences and businessesgenerateroughly 1.4 milliontonsof solid waste

annually. A smdl portion of thiswasteisused to fudl two trash-fired energy facilities, onein Claremont and
onein Penacook. Both of thesefacilitiesare owned and operated by Wheel abrator Technol ogies, Inc. of
Hampton. Thefacility in Claremont producesroughly 4 MW of power, using almost 70,000 tons of
municipal solid waste annually. Thefacility in Penacook islarger, generating 12.8 MW of electricity
through the combustion of almost 175,000 tons of waste each year. Both of these plants operate under
rate orders, which guarantee afixed pricefor eectricity output. Theserateordersexpirein 2007.

Hydroelectric

Hydroel ectric generation playsan important rolein our state’ senergy diversity, with nine utility
owned and 27 independently owned hydroel ectric generating Stesin the state. 1n 1999, their 440 MW of
capacity represented 15.5% of the state’ stotal generating capacity. However, because hydroel ectric
facilitiesgenerate only whenwater isavailable, their actua generationislessthat their total capacity.

Hydroel ectric generation producesd ectricity using afreerenewablefuel source, and hasnoemis-
sions. Hydroel ectric generation doesrai se concerns about impacts upon both aguatic and terrestrial
ecosystemsfrom changein stream flow and impoundments. Based upon existing damsand the lengthy
environmenta review processthat would berequired for siting anew project, itisunlikely that many (if
any) new sitesfor hydroel ectric generation will be devel oped in New Hampshire' sforeseeabl e future.
Nonetheless, the current hydro facilitiesin the state are an important part of our overall diverse energy
portfolio, and policiesthat impact them should takethisinto consideration.
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8.2.6 Emerging Issuesfor Fud Diverdty in New Hampshire

8.2.6.1 Net Energy Metering

Net energy metering allows small renewabl e power generatorsto sell electricity back to their
utilitiesat theretail electricrate. For example, net metering allowsahousehold toinstall asmall wind
turbinefor generation of electricity, whileremaining tied to thedectricity grid. The householdwill use
electricity from thewind turbine when available, and from the el ectricity grid when not available. In
addition, whentheé ectricity generation fromwind isgreater than the househol d’ sneeds, the excess power
ispurchased by theutility, in essence having the electricity meter run backwards. Net meteringisautho-
rized by NH RSA 362-A:9, and New Hampshire' srulesmay befound at www.puc.state.nh.us.

8.2.6.2 Environmental Disclosureof Electricity Attributes

The New Hampshire Public Utilities Commission hasrecently begun work to devel op rulesfor
environmental disclosurefor eectricity suppliersoperating in New Hampshire. Once adopted, itisantic-
ipated that theseruleswill provideratepayerswith information on thetype of e ectricity generationweuse,
and theemissionsassociated with thiselectricity. By providing ratepayerswith thisinformation, they will
haveabetter understanding of the environmental impactsof our energy use, and alowsusto useenviron-

mental factorsasone criterion when selecting an energy supplier.
8.3 Resultsof Palicy Tests Compared with the Base Case

In order to understand some of theimpacts of renewable energy upon the energy, environmental
and economic future of New Hampshire, two scenariosweretested against the“ Base Case:”

* Retention of thewood-fired power plantsafter expiration of their rate orders; and

* Development of commercia scalewind farmsin New Hampshire.

Theresults of these scenariosare describedin detail below. It should be noted that members of
the public suggested alarge number of possiblerenewable power scenarios, and only alimited number
could betested. Both of these scenarios are presented for information purposes, and should not necessar-

ily be considered recommendations.
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8.3.1 Retention of Wood Energy Plants Current Rate Orders

New Hampshire currently hasfive wood-fired steam turbine power plants, or “ biomass plants,”
operatinginthestate. Threeothershave closed following termination of their rate orders. Thelocations
and generating capacity of each of theseplantsarelisted below. These plantswere constructed following
theeraof rapidly rising oil pricesinthe 1970s, and were granted rate ordersfor long-term guaranteed
power salesat ratesthat haveturned out to be significantly above market prices. Theserateorders, which
are 20 yearsin length, are scheduled to expire during the next five years, as summarized in Table 8.3
below.

Table8.3. BiomassHistorical Generation and Rate Order Expiration Dates

Plant Historical Rateorder Modeled

L ocation Generation  expiration date expirationtiming
Bridgewater 15MW 8/31/2007 end of 2007
Springfield 13.8MW 11/30/2007 end of 2007
Bethlehem 15MW 11/30/2006 end of 2006
Tamworth 20 MW 3/31/2008 end of 2007
Whitefidd 13.8MW 39Q 2003* end of 2003

* anticipated closure date, rate order already terminated

New Hampshire also hasthreewood-fired power plantsthat closed after their rate orderswere
bought out. Thesefacilitiesand their historic generation levelsare Bio-Energy in Hopkinton (11 MW),
AlexandriaPower inAlexandria(15MW), and Timcoin Barnstead (4 MW).

Whiletheelectricity from these plants has been expensive, they have also brought important ben-
efitstothestate. Each plant employspeopledirectly, andin addition, they provideamarket for low-grade
wood and biomass, which has several secondary benefits.

The biomass plants pay an average of $18 per green ton of wood chipsfrom logging and
chipping of low-gradetrees. Thesearetreesthat arenot of high enough quality to be sawninto lumber, or
have other commercia defects. If they arenot harvested for chipsand burned at the biomassplants, they
continueto grow, shading out other treesthat might grow straight and tall and become high valuetimber.
Asaresult, thelossof themarket for chipswould significantly reducetheleve of such*®thinning” activity
that takes placein New Hampshire sforest, with thelong-term result that the val ue of standing timber and
the supply of marketabletimber would be reduced.

Themarket provided for whole tree chipsby thewood energy plantsisimportant to the state’s
forestindustry and forest landowners. 1n 2002, the New Hampshire Department of Resources& Eco-
nomic Devel opment commissioned areport on the market for low-grade wood provided by thewood
energy plants. Thisreport, availableat www.nhdfl.org, identifiesthefollowing benefitsof thelow-grade

8-10



wood market these plants provide (figuresinclude benefitsfrom Bio Energy in Hopkinton, an 11 MW
plant that has closed sincetherel ease of the DRED report):

» Theplantshaveadirect and indirect economicimpact of roughly $96 millioneachyear. Of this,

anegtimated $70 millionineconomic activity istied directly to the harvesting and processing of fue

for thefacilities.

» Thewood-fired power plantsareresponsiblefor between 213 and 444 jobsinthe state. Most
of thesejobsarerelated to forest management or timber harvesting and transportation.

» Marketsfor low-gradewood areimportant to sustai nable forest management, diversewildlife
habitat, and the conservation of open space.

* New Hampshire' ssawmillsrely uponwood energy plantsfor aresduemarket. Sawmillsinthe
state havetripled their production fromtheearly 1980’ sto today, and New Hampshiremillsnow
produce an estimated 400,000 to 600,000 green tons of mill residue each year.

Table8.4. Direct Economic I mpactsof BiomassPlantsin New Hampshire

Direct Economic Impacts of Biomass Plantsin New Hampshire, 1999
Plant KWh / year MW Estimated Estimated Estimated
no. of jobs wages & property tax
benefits
Bridgewater 124,830,000 15.0 32 $1,432,453 $ 200,000
Hemphill 114,843,600 13.8 29 $1,317,857 $ 200,000
Whitefield 114,843,600 13.8 29 $1,317,857 $ 200,000
Bethlehem 124,830,000 15.0 32 $1,432,453 $ 200,000
Tamworth 166,440,000 20.0 42 $1,909,938 $ 200,000
Totals 645,787,200 | 77.6 165 $7,410,559 $1,000,000

Asamarket for ssawmill waste, the plantsal so pay roughly $15 per green ton of sawmill residue.
Without thismarket, thesawmills next best optionisto pay $35 per greentonto digposeof thesawmiill resdue
—acogt increaseof $50 per ton, andincreaseto our state' swastestream. Asthesawmillsnow sdll tothewood
fired power plantsover 100,000 tonsof sawmill residue, thel oss of the biomass plant market would cost the
gtate' ssawmillsinexcessof $5 million per year, reducing their profitability and competitiveness.
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Table8.5. Prices& AmountsPaid by BiomassPlantsfor Chips& Sawmill Resdue

Plant Tonsof Chip Sawmill Residue Disposal Lost
Chips Purchases Residue Purchases ($35/ton) Sawmill
Used ($18/ton) (Est. green ($15/ton) dollars
tons)
Bridgewater | 229,320 | $4,127,760 22,932 $ 343,980.00 $ (802,620) $(1,146,600)
Hemphill 207577 | $3,736,386 20,758 $ 311,365.50 $ (726,520) $(1,037,885)
Whitefield 187,392 $3,373,056 18,739 $ 281,088.00 $ (655,872) $ (936,960)
Bethlehem | 226600 | $4,078,800 22,660 $ 339,900.00 $ (793,100) $(1,133,000)
Tamworth 286,178 | $5,151,204 28,618 $ 429,267.00 $(1,001,623) $(1,430,890)
Totals 1,137,067 | $20,467,206 113,707 | $1,705,600.50 $(3,979,735) $(5,685,335)

Thewood plantsal so burn an indigenous renewabl e resource. Whilethe combustion of wood
doesproduceair pollutants such as particulatesand NOX, it isnot anetsource of the greenhouse gas CO,
aslong asthewood supply iscontinualy re-growing, versusbeing lost to other typesof land uses. InNew
Hampshire, the state presently grows moretreesthan areremoved through harvesting or lost to develop-
ment. Treesabsorb CO, fromtheair during growth, whichisreleased when thewood is combusted or
when the wood decays naturally in the forest. Asaresult, wood iswidely considered to bea“CO,-
neutra” fuel —that is, itscombustion and re-growthleadsto no netincreasein atmospheric CO, emissions

over thelong termwhen the supply iscontinually re-grownin asustainable manner.
Based on the set of considerationsoutlined above, itisof interest to someindustries, land-
owners, and policy makersin the stateto understand the potentia benefitsand coststhat might be associ-
ated with aternativesto retirement of the state’sbiomassplantsover the next fiveyears. For thisreason,
we have studied theimpactsof retaining the plantsin operation.

Biomass Scenario Compared to Base Case
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Figure8.7. Impactsof BiomassPlant Retention Relativeto Base Case




Thereport completed for the New Hampshire Department of Resources & Economic Devel op-
ment estimated that —if operating constantly —fuel, operations and mai ntenance for awood-fired power
plant cost roughly 5.4 cents per kWh. Thisfigure does not include profit or contingencies. For the
purposes of thisreport, it isassumed that in order to cover al expensesassociated with wood-fired power,
including profit for the operator and contingency expenses, the el ectricity would need to be sold for 5.8
centsper KWh. Theevident conclusionisthat for at |east the next ten years, some sort of programwould
berequired to make up the difference between expected annual average wholesale pricesand thepricefor
profitable operation.

Rather than specify and s mulate aspecific mechanism for bridging the gap between wholesdeand
break-even prices, we have simul ated a scenario which retains the plants, quantifying the energy and
economicimpactsof doing so, aswell astheannual e ectricity price gap which would need to bebridged
to operatethe plantsprofitably. Theresultsof thissimulation areintended toidentify both the costsand the
benefitsof retaining the plants, asaninput to policy formulation onthe part of interested stakeholders, and
to build upon thework of the recent L egid ative study committee charged with consdering theseissues.

Annual Average Wholesale Price of Electricity minus 5.8

Year 2000 cents/kWh

—— Base Case =@~ High Price

Figure8.8. Differencein Wholesaleand Break-even Electricity Prices
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Thedementsof thesmulation areasfollows:

* Theplants continueto operatethrough 2020, rather than closing asassumed inthe Base Case;
* Theplantssall their power at thewholesale price, not at 5.8 cents KWh;

* Theemployment and paymentsto logging and sawmillsare phased into the base case economic
forecast based on plant retention rather than retirement.

We do not, in the present simulation, attempt to account for the potential economic effects of

plant-enabled forest management activity that increasestheval ue of standing timber over time.
Thisisanimportant benefit, but onewhichisdifficult to quantify.

Table 8.6. Seasonal and Annual Base CaseWholesale Electricity Price Forecast
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Base Case Forecast
New Hampshire Average Wholesale Price ($/MWh)

2000 2005 2010 2015 2020
Nominal Dollars
Summer 68.78 50.92 74.20 107.76 137.28
Winter 54.21 34.01 50.42 76.20 107.02
Annual 61.61 42.58 62.46 92.17 122.33
2000 Dollars
Summer 68.78 44.79 56.84 71.91 79.80
Winter 54.21 29.91 38.63 50.85 62.20
Annual 61.61 37.45 47.85 61.51 71.11

Real Cumulative Growth Rate (%)

Summer 0.0% -6.0% 0.8% 3.0% 3.5%
Winter 0.0% -9.3% -0.7% 2.3% 3.4%
Annual 0.0% -7.4% 0.1% 2.7% 3.4%




Theimpactsof the plant retention, relative to the Base Caseforecast, aredisplayed in Figure 8.7.
Theretention of the plants servesto avoid dight (perhaps 6 tenths of apercent on average) increasesin
wholesale electricity pricesthat would otherwise occur; asaresult, thisimpact is shown asamodest
reductioninwholesale pricesreativeto the Base Case. Somenew natura gasgenerationisavoided, and
retail eectricity pricesareaso dightly lower (by 2-3 tenthsof apercent on average) thaninthe Base Case.
The plants provide economic benefitsasshownin Table8.7. Notethat thedip in the economic benefits
relativeto the Base Casedip intheyear 2020; thisisbecause, in the absence of the biomassplants, the
model forecasts new plant constructioninthelast yearsof the s mulation, which would bring jobsto the
gate. By dightly reducing thewholesa e priceof e ectricity and thusdel aying new plant construction until
after theforecast horizon, retention of the biomass plantsa so delaysthe new plant construction jobsto
later years. Retaining the plantsreduces greenhouse gas emissions by two tenthsof apercent relativeto
base case, or roughly 100 thousand tonsof CO, per year.

Table8.7. Employment | mpactsof BiomassPlant Retention

Total Employment (Thousands)
20-Year
2000 2005 2010 2015 2020 Average
Base Case Comparison
Base Case 699.797 741.202 777.134 813.023 842.421  779.501
Biomass 699.797 741.387 778.078 813.736 842.299  780.077
Difference 0.000 0.185 0.944 0.713 -0.122 0.576
Percent Change 0.00% 0.02% 0.12% 0.09% -0.01% 0.07%
High Price Scenario Comparison
High Price 699.797 741.202 773.287 806.896 846.290 776.937
Biomass HP 699.797 741.387 774.230 807.651 846.481  777.529
Difference 0.000 0.185 0.943 0.755 0.191 0.592
Percent Change 0.00% 0.02% 0.12% 0.09% 0.02% 0.07%

Findly, weexaminewhat it would cost to achieve the benefits of biomassplant retention,
by examining the gap between theforecast wholesale price of dectricity (inthe presence of the plants) and
the priceof 5.8 centsper KWh (2000 dollars). Theresultsareplotted abovein Figure8.9. Thereisagap
from the present until either 2013 or 2014 depending upon the (fossil) fuel priceforecast scenario. After
thiscrossover point, thewholesal e price risesand stays above the break-even price point.

The price gap timesthe el ectricity generation from the biomass plantsyields an estimate of the
revenue shortfall or amount needed to keep the plantsopen. Recall that three of theplants' rate orders
expirein 2007, onein 2006, and one ceases operation in 2003, asdiscussed above. Inorder to estimate
theannua revenueshortfalls, wemultiply the* artificialy retained” annual biomass plant generation (which
phasesin over time between 2003 and 2007) by that year’s price gap.
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Theannual revenue gap dropsto itsmost negativevalue of $7.7M in 2008, and becomes positive
in2014. Thecumulativerevenueshortfall dipstoitslowest valuejust shy of $50M in 2013, and thereafter
risesback towardsparity. Theimplicationisthat if the biomass plantswere guaranteed apriceof 5.8 cents
per KWh until approximately 2023, then the net price support over the 2003 - 2023 time period could be
zero. Of course, it must be remembered that thisestimate and analysisisbased on forecasts of wholesale
electricity prices, anditisfaulty forecastsof energy pricesthat ledto theorigina rateorder contractsinthe
first place.

In conclusion, we have analyzed and described the costs and benefits of retaining the biomass
plantsin operation past the scheduled expiration of their rate orders. One of the major benefits of plant
operation—increased forest management activity and itsimpactson long-term vaue of standingtimber in
the state— has been mentioned but not quantified. Retaining the plantswould providefor retaining 700-
950j0bs, and helpthe state’ sgrowing sawmill industry. It would require sometype of supplement starting
in 2003, when wholesale el ectricity pricesare below the estimated 5.8 cents per KWh break-even price
for profitableoperation of the plants. Any policy that makesacommitment to provide asupplement tofill
the gap between whol esal e prices and abreak-even price would beacommitment to an uncertain amount,
sinceit relieson aforecast of wholesaleeectricity prices.

It must be noted that whilethisanalysis considersthe energy, economic and environmental
benefits associated with continued operation of thewood-fired power plants, the costsarenot fully con-
sidered. Thisisbecauseafunding sourcefor continued operation of thefacilities(e.g., aRenewable
Portfolio Standard, atax on electricity, or revenuefrom the state’ sgeneral fund) wasnot identified, and
wasnot used inthemodel. Prior to creation of any policy to support continued operation of the wood-

fired power plants, the costswould need to beweighed against the benefits.
8.3.2 Edablishing Wind Farmsin New Hampshire

The State’'s Wind Resource

Northern New England, including New Hampshire, hasaconsiderablewind resource. The
technology for wind turbines has devel oped rapidly in recent years, so that utility-scale sites of wind

turbines (so-called “wind farms’) are now competitivewith conventional (e.g., fossil fuel based) genera-

tion.
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Around theworld, over 50,000 wind turbinesare currently inoperation.! Inthelast six years,
1,200 MW of new wind generation has been established in Texasa one. Wind turbines have been gener-
ating electricity inthe USfor decades, but they have remained at least until now, anichetechnology,
accounting for lessthan 1% of US e ectricity. With recent advancesin technology that improvewind
power’seconomics, therole of wind energy isadvancing rapidly. Last year alone, 1,700 MW of new
wind capacity wasingtalled inthe US, doubling total USwind power capacity.? Thisisan amount equal
to 60% of New Hampshire'stotal capacity in 2000, or roughly the capacity of Seabrook plusthe state’'s
coa power plantscombined. Andin 2002 alone, approximately $3 billion in wind power projectswere
proposed or planned for the next severd yearsat sitesinthe Midwest, New Jersey, New York, and New
England.

Thefollowing paragraph, excerpted from the Nationa Renewable Energy L aboratory’swWind
Energy Atlas, describesthewind power resourcein New England:

An extensive area, including most of Vermont and New Hampshire, aswell as much
of Maine, Massachusetts, and Connecticut, has annual average wind power of class
3 or higher on exposed locations. Highest powers (class5 and 6) occur on the best-
exposed mountain and ridge tops in Vermont’s Green Mountains, New Hampshire's
White Mountains, and Maine’'s Longfellow Mountains. Theremainder of the hilltops
and mountain topsin thisarea that are outside of these major ranges have class 3 or
4 wind power. At the highest elevationsthiswind power increasesto class6and 7in
the winter. Average wind speeds may vary significantly from one ridge crest to
another and are primarily influenced by the height and slope of the ridge, orienta-
tion to the prevailing winds, and the proximity of other mountains and ridges. For
example, the White Mountains are indicated to have class 6 wind power, but Mount
Washington, at 1,917 m (6,288 ft) elevation, is known to have considerably greater
wind power as a result of terrain-induced acceleration as the air passes over the
mountain.

MWashington Post, August 20, 2002: “Windmills on the Water Create Storm on Cape Cod,” pageA3.
2 Technology Review, July/August 2002, pp. 42-45.
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AlsofromtheWind Energy Atlasisamap of thewind energy resourcein New Hampshireand
Vermont.
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Whilethereisstrong potential for siting wind farmsinthe state, they a so raise numerous
concerns. Itislikely that areasthat could support wind power may facethefollowing obstacles:

» Distancetotheelectricity grid:

Many of thesitespotentialy availablefor wind generation are remote, and would require

investmentsin new infrastructure to make certain that power produced could reach the
electricity power gridinan efficient manner.
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* Owner ship:

Many of theridgelineswith the dtitude and aspect necessary to generatereliablewind

power areon publicland, most notably the White Mountain National Forest. Current forest
policiesdo not alow siting of wind farmsinthe National Forest, and any effort to change
thismay encounter sgnificant res stance.

* Aesthetics:

New Hampshireisknown for itsopen space and views. Whilemany findwind farmsvisually
attractive, many othersdo not. Recent opposition from citizen groupsto thesiting of cell towers
suggest that acompany wishing to establish awind farmin New Hampshirewould need to work
closely with the State, local communititesand other interested partiesto addressthese concerns.
* Habitat concerns:

Many of theareasin New Hampshiremost likely to have suitablewind are high-elevationridge
lines. High elevation sites often have theleast human impact, are distant from roadsand
buildings, and haverdatively undisturbed ecosystems. Theseissueswould clearly needtobe

considered prior to establishment of awind farm.

However, it isimportant to note that many projects have addressed all of theseissues. One
exampleisthewind farmin nearby Searsburg, Vermont, owned by Green Mountain Power and managed
by Vermont Environmental Research Associates.® The project includes 11 turbinesthat produce 6 mega
wattsof power for the New England grid.

I n this section we describe abasic s mulation that hasbeen performed to characterize the energy,
environmental, and economic impacts of wind energy development in New Hampshire. Wetest the
impactsof the construction of three moderate-scale wind farmsin New Hampshireat 5-year intervals, so
that in 2005, 2010, and 2015, wind farms of 25 MW capacity each are constructed. WWemodel thetiming
of generation from thesewind farmsto be random and evenly distributed within daysand seasons, withan
availability factor of 29.05 percent based upon wind resourcefeasibility studiescompleted for Massachu-
setts* Asaresult, total annua generationfroma25 MW wind farmiscal culated asavailability x capacity
x time=annual generation, or:

0.2905(availability)* 25(MW)* 365(days/yr)* 24(hrs/day) = 63,619 MWh/yr or 63.6 GWh/yr

3 See www.northeastwind.com/Searsburg_Project for more information on the Searsburg wind farm.
4 *Massachusetts Renewable Portfolio Standard, Cost Analysis Report,” Prepared for Massachusetts Division of
Energy Resources, December 2000.
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Figure8.11 Impactsof Wind Farm Relativeto Base Case

For purposesof thisanalysis, we assumethat thewind energy unitssell all power that they
generate, at the averagewholesaepricefor agiven year.

Theresultsof thewind farm scenario, relative to the Base Case, are shown in Figure 8.12.

Overall, the presence of wind power lowersthewholesal e el ectricity price by an average of 2-3 tenths of
apercent between 2012 and 2020. Thisalso hastheeffect of lowering theretail priceof electricity by a
lesser amount. Thedight retail pricereductionleadsto avery dight increasein electricity demandinthe
out-years, asresidences and businessestend to invest lessin efficiency at thetime of new purchase, and
possibly to do abit of fuel switching to el ectricity.

Table8.8 Greenhouse Gasl mpactsof Wind Farms

Greenhouse Gas Emissions (Million Tons CO2e/Year)

2000 2005 2010

20-Year
2015 2020 Average

Base Case Comparison

High Price Scenario Comparison

Base Case 36.37 40.48 46.16
Wind Farm 36.37 40.48 46.14
Difference 0.00 0.00 -0.02
Percent Change 0.00% 0.00% -0.03%

High Price 36.37 40.48 45.12 48.03 52.73 45.17
Wind Farm HP 36.37 40.48 45.10 47.99 52.65 45.15
Difference 0.00 0.00 -0.02 -0.04 -0.07 -0.02
Percent Change 0.00% 0.00% -0.04% -0.09% -0.14% -0.04%

51.63 56.07 46.94
51.60 56.04 46.93
-0.03 -0.03 -0.02
-0.07% -0.06% -0.03%

8-20



The hypothetical wind power additionswould reducetotal annual greenhouse gasemissionsin
2020 by 30thousandtonsof CO,. Asashareof thetotal emissionsfromthe state, thisreflects approxi-
mately 0.06%. Notethat if the high price fuel scenario came to pass, the emissions gainswould be

considerably higher, becausewind would likely displacefossi| fuelssuch ascoa which havesignificant air
emissons.

Small Scale Wind Scenario Compared to Base Case
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Figure8.12. Impactsof Wind Farmson Selected Variables, Relativeto Base Case

Theemployment impacts of wind power capacity additionsare quite mixed in our modeling re-
aults. Congtruction of the plantsgeneratesamodest level of employment (roughly 30 full-timeequivaents
per year). However, because wind power additionslower thewholesale price of electricity dightly, this
hastheeffect of delaying maor plant construction that in the Base Case occursin 2019; thisdel ay of major
new plant construction causesavery dight reductionin employment in 2020 relativeto the Base Case.
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Table8.9 Employment Impactsof Wind Farms

Total Employment (Thousands)
20-Year
2000 2005 2010 2015 2020 Average
Base Case Comparison
Base Case 699.797 741.202 777.134 813.023 842.421 779.501
Wind Farm 699.797 741.228 777.166 813.058 842.111 779.501
Difference 0.000 0.026 0.032 0.035 -0.310 0.000
Percent Change 0.00% 0.00% 0.00% 0.00% -0.04% 0.00%
High Price Scenario Comparison
High Price 699.797 741.202 773.287 806.896 846.290 776.937
Wind Farm HP 699.797 741.228 773.319 806.931 845.841 776.928
Difference 0.000 0.026 0.032 0.035 -0.449 -0.008
Percent Change 0.00% 0.00% 0.00% 0.00% -0.05% 0.00%

Whilethe establishment of wind farmsin New Hampshire offerspotential economic and environ-
mental benefitsfor the state, there areanumber of issuesthat will need to be addressed. A starting point
isto continueto refine our understanding of what parts of the state— based upon prevailing winds, eleva-
tion, aspect, ownership, distanceto transmission lines, and other relevant factorsincluded in arecent
Northeast Utilities ECS study — offer the greatest promisefor wind power. With thisinformation, the
State, windinvestors, environmenta organi zations, landownersand munici paities can engagein construc-
tivedia ogue about what Sitesare most appropriatefor potential wind farms. By engaging inthisdiscus-
sion, al partieswould have an opportunity to addressissuesof concern, and potential wind projectscould
befocused on the most appropriate sites.

84 Digributed Generation

Distributed generation refersto the production of electricity by numeroussmall unitslocated at or
near the sources of demand. Thisstandsin contrast to traditional electricity generation systems, where
electricity productioniscentraized at largeinstall ations some di stance from demand, and the power must
betransmitted significant distancesthrough distributions systems such as pipdinesand dectrictransmisson
wires.

Thereareanumber of benefits associated with distributed generation, including:

* Reduced energy costsfor the generator and user of electricity;

* Fewer, or even zero, transmission losses asaresult of generation being sited closer to demand;

* Reduced costs associated with upgradesto transmissions and distribution systems otherwise

required to handleincreased load,

* Protection from mgjor disruptionsfromweather or other events(icestorms, terrorism, etc.); and
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» When the distributed generation uses an indigenousfuel source (e.g. wood-fired boilersat a

sawmill), there are benefitsto theloca economy and environment.

Thereare concernsabout the use of distributed generation, which must be carefully considered.
Someformsof distributed generation generaterelatively highlevelsof pollutants, when measured on aper
KWhbasis. For example, New Hampshireregulates NOx emissionsfrom distributed generation using
died fud.

Inthe ENERGY 2020 system, all energy used for heating isacandidatefor cogeneration. The
cost of cogenerationisthefixed capital cost of theinvestment plusthevariablefue costs(net of efficiency
gains). Thiscogeneration cost isestimated for all fuelsand technol ogiesand compared to the price of
electricity. Themarginal market sharefor each cogeneration technology isbased on this comparison.

Figure 8.13 showsasmplified overview of the cogeneration structure.®

Marginal Industrial
Costs Malrket e Energy Use
| Constructon Cogeneraton
Electricity
Price
‘ Capacity
Variable ‘ ' ,
Costs » Generation

Figure8.13. Cogeneration Concepts

Asdiscussed abovein Chapter 5, distributed energy resources have beenidentified asin
important part of effortsto ensurethat our energy infrastructureis secure and not vulnerabl e to attack.

5 Cogeneration isrestricted to consumers who directly produce part of their own electricity requirement. Qualifying
Facilities (QFs) under PURPA and L EEPA (such as NH’swood plants), which generate power for resaleto the utility,
are considered independently by ENERGY 2020.
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8.5 New Energy Technologies

Thebiomass, wind and solar policy scenariosweretested in an effort to better understand therole
that power produced using renewabl e resourcesplay in New Hampshire' senergy, economic and environ-
mental policy. Of course, there are countl ess scenariosusing dternative energy production that could have
been considered, but time and resource constraintsforced thereview of arepresentative sample. These
policy scenariosareintended to help policymakers, utilities, environmental organi zationsand othersunder-
stand theimportant rolethat renewable energy sourcescan havein New Hampshire.

In addition to wood energy, solar energy and wind, thereareanumber of aternative energy
technol ogies—many of them using renewabl e resources—that could play arolein New Hampshire's
future. Theinformation below ismeant to provideabrief introduction to some of thesetechnol ogies, many
of them expected to be commercialized in coming years.

8.5.1 Fud cdls

A fud cell isan electrochemical system that consumesfuel, often hydrogen, to produce an electri-
cal current. A chemical reaction convertsthe hydrogen to el ectric power, with heat and water asbyprod-
ucts. Sincethefuel convertsdirectly to dectricity, without combustion, it can operateat greater efficiencies
thaninternal combustion engines. A fuel cell hasno moving partsand operateslikeabattery that doesnot
requirerecharging (but doesrequirerefueling), makingit aquiet and reliable power source.

Fuel cellshavebeen usedin avariety of settings, including remote applicationswhere salf-gener-
ation of power iscritica and hightech and financia ingtitutionsthat requirereiable, uninterruptible power.
Based upon thisexperience, it isexpected that fuel cellswill become more and more widespread, with
eventua useinvehiclesand homes. A number of for-profit companiesareactively involved in developing
fuel cellsfor genera use.

Fuel cellshold great promisefor New Hampshire because they have significant efficienciesover
current power production technologies; theemissionsfromfue cellsarelower per unit of power; fud cells
can be designed to run on renewabl e fuel s—thusreducing our dependence onforeign oil; and they can be
used for distributed generation.

8.5.2 Geothermal Energy

Theearth containsagreat deal of heat, mainly from processesdeep under theearth’ssurface. This
heat eventually findsitsway to the surface. Thetemperature of near-surface heat sourcesdeterminesthe
waysinwhichthe heat may beused. Theuse of geothermal (alsoreferred to as* ground source”) heat
pumpsfor space heating and cooling ispractical throughout New Hampshire. Inthesesystems, energy —
typically eectricity —isused to move heat out of the Earth into living space during cold weather and from
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living spaceinto the Earthinwarmwesather. Thetechnology isthesameasthat usedinrefrigeratorsand air
conditioners, though ground source heat pumps are designed to move heat in either direction, depending
onthehesting or cooling requirementsintheliving space.

Geothermal heat pumpsoffer anumber of benefitsfor New Hampshire. First and foremost, they
offer arenewable, free, carbon-neutra sourcefor heat and cooling. From abuilding management point of
view, they help reduce space needs by combining heating and cooling systems, haveno visua impact upon
architecture, and arelocated indoors—away from the elementsand vandalism. AsNew Hampshiregains
experiencewith thistype of heating and cooling system, it isexpected that theinfrastructure of installers
necessary to allow widespread usewill devel op.

8.5.3 Bio-fuels

In addition to using wood and municipal solid wasteto produce electricity, thereareanumber of
other waysthat plant material can be used to generate energy. Theseinclude growing energy cropsfor
either electricity production or fuel production, theuseof landfill or sewer gasto produce power, and the
useof plant materia to manufacturebio-ail.

Energy Crops

Energy cropsare plantsgrown specificaly for usein energy production. Thesearedifferentiated
from forest-derived wood or agricultural residueinthat they are specifically grown for usein energy
production. In New Hampshire, abandoned land eventually revertsto forest in most cases, and trees, as
afud “crop,” arelargely maintenancefree. Incontrast, non-forest croplandsrequireinputsof energy and
materialsto prevent reversion to forest, eliminate unwanted “weed” speciesand tofeed andirrigatethe
desired plant species. Energy cropsinclude hybrid willow and poplar, switch grass, and hemp.

Energy cropsareto varying degreesamenableto pyrolysis(seebio-oil discussion below), gasifi-
cation, co-firingwithfoss | fuel sor to being burned a onefor energy. However, the costs of harvesting and
transporting energy cropsfrom New Hampshire' srelatively small and widely dispersed fields, coupled
with ashort growing season, may beasignificant commercia barrier to widespread use of energy crops.

At present, it does not appear the energy crops have astrong placein New Hampshire' sfuture.
However, use of such cropscould provide somebenefitsto the state and its citizens, including:

* Preservation of “traditiona” visua landscapesthat include non-forested farmlands;

* Preservation of habitat for grasdand animal speciesthat are currently indecling;

 Maintenance and enhancement of overall biodiversity; and

* Economic support for the state' sagricultural community.

Because of these benefits, policy makers should continually monitor the evolving potential for
energy cropsto play arolein New Hampshire senergy diversity.
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Hemp asan Energy Crop

Atanumber of public hearingsand work sessionson the devel opment of theenergy plan, individuas
and organi zations advocated growing and processing hemp asarenewableenergy
sourceinNew Hampshire. TheNew England Hemp Foundation presented asignificant volumeof information
tothe Governor’sOfficeof Energy and Community Servicesonhemp. Thisinformation primarily concentrated
onthepotentia tousehemp asafeedstock inpyraliss, for theproductionof “bio-oil.” Thepotentid to produce
bio-oil using other biomassfeedstocksiscurrently being researchedin New Hampshire. Federd law currently
prohibitsthegrowing of hemp.

Bio-Oil

Bio-ail istheproduct of fast pyrolys's, wherebiomassmaterid isrgpidly heated inacontrolled setting.
Thisprocessproducesaliquid (oftenreferredto as* bio-oil”), char, and gasses. Proponentsof bio-oil suggest
that thistechnol ogy hasanumber of advantagesover traditional combustion of biomassfor dectricity, including
theability to soreand trangport bio-oil and theability to produce* green” chemicas. AccordingtotheUSDOE
Nationd Renewable Energy Laboratory, bio-ail isina“ rd atively early sageof development,” withanumber of
issuesto be addressed prior to widespread acceptanceand use.

The Governor’s Office of Energy and Community Services has begun an 18-month feasibility
study to determine the potential for the production and use of bio-oil in New Hampshire. Thisstudy,
conducted in partnership with numerouseconomic devel opment, forestry and academicindtitutionsthrough-
out New Hampshire, will evaluatethe environmental, economic and energy feasibility of manufacturing
bio-oil in New Hampshire. Thisstudy isexpected tolook at “waste” wood from forestry and sawmill
operationsasthe primary feedstock for bio-oil. Itishoped that thisinitial analysiswill identify waysto
bring increased production of bio-based fuelsto New Hampshire.

Farm Waste (Manure Digestion Gas)

Farmwasterefersto crop residuesand animal manures. In New Hampshire, crop residuessuch
ascornarenot availablefor energy usewithout competing with existing uses. Animal wastes, which emit
gassesthat can be burned to generate el ectricity, present avariety of problems, including:

» odor nuisance;

* organic and bacteria pollution of streamsby runoff;

* nutrient loading of soilsand waters;

* costly measuresto meet increasing stringency of waste management requirements.

At thesametime, animal wastesareapotential sourceof energy and should continualy beconsid-
ered asapossiblefuel source. Inaddition to the challenges above, the dispersed nature of New Hamp-
shireagriculture presents challenges, inthat therearelikely few farmswith enough farm waste to make
energy production an economically attractive use of waste. Thisgascan beandisbeing burned in other
statesto generate electricity.
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Landfill Gas

Thisgasisproduced by the action of microbeson organic matter inthe oxygen-free
environmentsof capped landfills. Therearecurrently threesitesin New Hampshirewherelandfill gasis
being burned to generate e ectricity —taking advantage of afreefuel source. Gasispresent inlandfillsand
not utilizing it only adds more methane, apotent greenhouse gas, to the atmosphere asthe gasleaks out of
thelandfill. Aslandfill gasuitilization technology devel ops, it may becomeeconomicaly feasiblefor smaller
landfillsto beneficidly managetheir landfill ges.
Sewer Gas

Aswith landfill gasand manure digestion gas (farm waste), thisgasis produced by the action of
microbesin oxygen-free portionsof sewagetrestment facilities. 1t hasthe sameadvantagesand disadvan-
tagesas|andfill gas, but thereisan additional advantage: it can provideat |east some of the heat and/or
power required to operate the sawagetreatment facility. Asthisisadevel oping technology, it may not yet
becommercidly practical to usesewer gasfor eectricity production at facilitiesthat servelessthan 50,000.

8.5.4 Small-scale Wind Power

Inadditionto utility scalewind farms’ asdiscussed earlier, another application for wind power in
New Hampshireissmall-scaledistributed wind generation. In contrast to thelargeturbines of today’s
most economical wind farm technology — which can range 1 MW or more per turbine— small-scale
wind turbinesare much smaller, with acapacity of 10-50 kW andblade diametersof 20-30feet. Individ-
ual residential and small commercia customerswith 1 acreor moreof land and aminimum wind resource
of Class2 (whichincludestheentirestate) will in many casesfind small-scale wind to be economically
viable

Aswithlarge-scalewind power, the current pace of technological changeisrapid, andisbringing
wind energy costsdown considerably. Themarket for small-scalewind turbines (defined asunitsup to
100 kW capacity and up to 60-foot rotor diameter) hasrecently been growing at therate of 40% per year.

Theuseof smal-scadewind power isoneway that anindividua family or businesscan makedirect
useof clean, renewableenergy. By taking advantage of the stat€’ snet metering law, which alowsunused
power from small power generatorsto be sold into the el ectricity grid, ownersof small-scalewind gener-
atorsmay be ableto help offset the capital cost of awind turbinewith energy cost savings. Inadditionto
the benefitsafamily or businessmay enjoy from generating their own el ectricity, theuseof smal scaewind

isemissionfreeand addsdiversity to the state’senergy system.
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8.5.5 Resdential Solar Hot Water Heating

Solar hot water heating isacost effective technology that has been commercially availablefor
decades. Withasolar hot water system, sunlight heatsaworking fluid (propyleneglycol, acommonform
of anti-freeze) within aset of panelsthat areusudly installed onaroof. Thefluidisthen circulatedto pre-
heat water entering the domestic hot water system, and this pre-heated water isheld in aninsulated tank,
ready to be called upon asinput to the standard (e.g., electricity or fuel-fired) hot water system. By pre-
heating thisinput water, the requirementsfor el ectricity or fuel input are significantly reduced.

Aswith small-scalewind power, solar hot water isan excellent opportunity for individuasto use
clean, renewableenergy intheir daily lives. IntheNortheast, domestic hot water heatingis
typically the second-highest energy costinahousehold. Using solar energy to pre-heat water can reduce
energy associated with heating water by upto 65 percent. Using asolar hot water heater can significantly
reduce an individual’sfootprint onthe environment. AccordingtotheU.S. Environmental Protection
Agency, using one 120 gallon solar hot water heater in New Hampshire helpsavoid 21 poundsof NOX,
61 poundsof SO,, and 10,966 pounds of CO, emissionsannually. For carbon emissionsalone, the EPA
estimatesthat the avoided emissionsare equivalent to driving an average car amost 14,000 miles. Asa
result, theingtalation of thesesmall systems can have great environmenta and energy benefitstothe state.

8.6 Bringing New Fudsand Technogiesto New Hampshire
Renewable energy and emerging energy technol ogieshold significant promisefor New

Hampshire economy, environment, and energy infrastructure. Thetechnol ogiesdiscussed above, aswell
asmanyothers, should be continually monitored tofecilitatetheir usein the state. New Hampshirehaslong
used renewable energy and innovativetechnology to help securethe state’ senergy diversity, and should
continueto do so. Working with othersin government and the private sector, the Governor’s Office of
Energy & Community Serviceshasworked to bring innovativetechnol ogiesto New Hampshirethrough
demonstration projects, feasibility studies, and technical assistance. Inaddition, aswemoveintoafully
restructured electricity market, ECS should continueto work toward policiesthat allow renewable energy
and emerging technol ogies accessto the el ectricity market inaway that addsto our current energy mix,
while providing economic and environmenta benefitsto thecitizensof New Hampshire.

8.7 A Renewable Portfolio Sandard for New Hampshire

A RenewablePortfolio Standard, or RPS, isaregulatory requirement that any supplier of electric-
ity must deriveaportion of that electricity from renewableresources. What qualifiesasrenewableis
typically set through legidation or administrativerules, and may change asthe standard isphased into
encourage devel opment of new technologies. A renewable portfolio standard assuresthat all consumers
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Table8.10 Satusof SatesReativeto Renewable Ener gy Portfolio

Sate Qualifying Generation % Required Notes
Maine Solar, Wind, Biomass, 30% Prior to enactment of the RPS,
Hydro, Waste, “ efficient roughly 45% of Maine's
resources’ (including generation camefrom
some coal) renewables
Massachusetts | New generation, 1% in 2003, Companies unableto secure
including solar, wind, increasingto4%in | sufficient renewable power
biomass, fuel cells,wave | 2009 contributeto the state’'s
andtidal Renewable Trust Fund, which
hel psfinance new renewable
projects
Connecticut | Solar, landfill gas, wind, 6% in 2000, Hastwo classes of renewablein
hydro, fuel cells, biomass, |increasingto13%in | order to encourage new, low
waste 2009 emission generation
Arizona Solar, wind, biomass, 0.2%in 2001, Requires 50-60% of generation
hydro, geothermal, waste | increasingto 1.1%in | comefrom solar
2007
Nevada Solar, wind, biomass, 5% in 2003, Requires 5% of generation to
geothermal increasingto 15%in | comefrom solar
2013
California Solar, Landfill Gas, Wind, | 1% in 2002,
Biomass, Hydro, Waste increasing to 20% by
2017
lona Solar, wind, biomass, 105 MW for two
hydro, waste utilities
Texas Solar, landfill gas, wind, 400 MW in 2002,
biomass, hydro, increasing to 2,000
geothermal, wave, tidal MW in 2009
Wisconsin Solar, wind, biomass, 0.5%in 2001,
hydro, geothermal, fuel increasingto 2.2%in
cells 2010
Pennsylvania | Solar, wind, biomass, 2.0%in 2000, Required to participatein
low-head hydro, increasing 0.5% competitive default service
geothermal, wave, tidal annually
New Jersey | Solar, landfill gas, wind, 2.5%in 2000, Hastwo classes of renewables,
biomass, hydro, increasingannually | with different percentage
geothermal, fuel cells, requirements
waste, wave, tidal
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of dectricity contributeto the environmenta and economic benefits provided by renewabl e energy gener-
ation, whileproviding asystem that deliversrenewable energy to consumersin acost-efficient manner.

The establishment of an RPS guarantees some market for the generation of renewable power, and
spreadsthe burden of “above-market” costs associated with renewable power to all ratepayers, based
upon their energy consumption. By allowing different renewable generatorsand technol ogiesto compete
against one another, consumers have accessto | east-cost renewabl e power, encouraging renewabl e pow-
er generatorsto be asefficient aspossible.

Atleast eleven states, including threein New England, have established aRenewable Portfolio
Standard. Stateshavetaken avariety of approachesto how renewable power isdefined and how much
renewable power isrequired to meet the portfolio standard; seetable8.10for details.

The establishment of aRenewable Portfolio Standard was considered in New Hampshirein 2001,
when House Bill 718 washeard. Thelegidature eventually opted instead to enact avoluntary “green
trangition service” option that can be offered by New Hampshire' sderegulated e ectric distribution utilities.

Sincethe RPSwasrejected in New Hampshire, theregional Generation Information System
(knownas"GIS’), asystemthat allowstracking of attributesof electricity generation, hasbeen completed
andisnow beingused. TheGlStracksemissions, fuel source, and digibility for the RPSrequirementsin
gatesin our region that havean RPSin place. ThePUC isdrafting Environmenta DisclosureRules, which
will provideinformationto customerson the sourcesof the power that we usein our homesand business-
es. Severd of our ectric utilitiesare cons dering taking advantage of the“ green trangition service’” option,
whichwould utilizethe GI Ssystem and dlow customersto chooseaportion of their eectricbill that will go
to clean, renewable sources of power. Whilethese stepsareimportant, they arenot enoughto alow New
Hampshireto fully realizethe many important benefits of renewable energy sources.

It isnow appropriate for the Legislature to reconsider the RPS, and to create a standard that
meetsour state’ srenewable energy goals: to hel p support existing indigenous renewabl e generation such
aswood and hydro; to encourageinvestmentsin new renewable power generationin the state; and
allow usto benefit from thediversity, reliability and economic benefits of clean power. Creating mecha-
nismsto support renewabl e power also increases our energy security and reduces our dependence on
foreignail.

By enacting an RPS now, New Hampshire can reap the benefits of renewable power, asother
statesintheregion have dready done. Beforethisisaccomplished, however, anumber of issuesmust be

considered that will impact theimplementation and success of such aprogram. Theseissuesinclude:
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» What isthe appropriate definition of renewable power for purposesof an RPS, and how
can thisimpact existing renewable generatorsand construction of new generation?

» What percentage of renewable power will each provider berequired to purchase, and will
thisincreaseover time?

» What legal issuesexist regarding el ectrical generation outside of New Hampshire
participating inthe state’ SRPS?

» What arethe anticipated impactson theretail priceof eectricity?

Whiletheseissues need to be addressed, we can learn from the experiences of other New En-
gland stateslike M assachusetts and Mainethat already have an RPSin place. For example, the newly
devel oped Generation Information System (GIS) used by | SO New England would hel p overcome some
administrative obstacl es, including tracking of energy sources, which have served aschallengesin other
areasthat usean RPS.

Inarestructured el ectricity market, an RPSisthe most efficient way to assurethat existing
renewabl e generation hastheahility to compete, and that new renewabl e generation can bebuilt. Allowing
renewable generatorsthe opportunity to compete against one another, with aguaranteed market for some
fixedlevel of renewable generation, protectsratepayerswhile promoting environmental stewardship and
energy security.
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9. Energy Efficiency and Conservation

Energy efficiency hasbeenwidely recognized asthe most cost effectiveway to increasethereli-
ability, safety, and security of our energy infrastructure. Lowering demand isthe cheapest way to avoid
congestion problems, maintain stable prices, and minimize the environmental impactsof our energy use. It
has been estimated that * as much as 40-50% of the nation’santicipated |oad growth over the next two
decades could be di splaced through energy efficiency, pricing reforms, and |oad management programs.”?
Asareault, statesaround the country areinvestingin policiesand programsto redlize the energy, econom-
ic, and environmental benefitsof energy efficiency.?

9.1 Roleof Energy Efficiency in New Hampshire

New Hampshire, likemost other statesthat haverestructured itsel ectric industry, hasrecognized
thevalue of energy efficiency andtherolethat it should play in arestructured marketplace. InRSA 374-
F, the electric restructuring statute, the L egid ature highlighted theimportant rolethat energy efficiency

programscan play inacompetitive e ectric market:

Restructuring should be designed to reduce market barriers to investmentsin energy efficiency
and provide incentives for appropriate demand-side management and not reduce cost-effective
customer conservation. Utility sponsored energy efficiency programs should target cost-effective
opportunities that may otherwise be lost to market barriers.

RSA 374-F, Electric Industry Restructuring Act

In responseto the passage of RSA 374-F, the Public Utilities Commissionissued aRestructuring
Plan for the state on February 28, 1997.2 Inthe Plan, the Commission planned to phase out existing
energy efficiency programsoffered by e ectric utilitiesand funded by ratepayerstwo yearsafter theimple-
mentation of retail choice. Inresponseto motionsfor rehearing, reconsideration and clarification, the

!Richard Cowart, Regulatory Assistance Project, “ Efficient Reliability: The Critical Role of Demand-Side Resources
in Power Systems and Markets,” prepared for the National Association of Regulatory Utility Commissioners, June
2001, p. 24.

2 Seewww.aceee.org/briefs/mktabl for alisting of state efficiency programs.

3All Orders, Plans and Reports referenced in this section are available on the PUC website at www.puc.state.nh.us.
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Commissionissued Order No. 22,875 on March 20, 1998, which affirmed in part and vacated in part its
position with respect to utility sponsored efficiency programs. Inthe Order, the Commission recognized
that efficiency programsmay be appropriate beyond two years after restructuring to be concurrent with

trangtion service, sating:

the transition to market based programs may take longer than thetwo year period we
mandated in the Plan, though we continueto believethat such atransition periodisan
appropriate policy objective. We also recognized that there may be aplacefor utility
sponsored energy efficiency programs beyond thetransition period, but these programs
should belimitedto* cost-effective opportunitiesthat may otherwise belost dueto market
barriers.” We believethat effortsduring the transition toward market-based DSM pro-
gramsshould focuson creating an environment for energy efficiency programsand servic-
esthat will survivewithout subsidiesinthefuture.

Order No. 22,875

The Commission’sOrder directed interested partiesto form aworking group to explore several

issuesregarding ratepayer-funded efficiency programs, including:

* Standardsfor evaluating programs,

» How best to measure cost-effectiveness of programs,

» What market barriersexist;

» Market transformationinitiatives;

* Appropriatefunding levelsfor low-incomeefficiency programs,

» Cost recovery mechanismsfor the programs,

* Impactsonrates,; and

* The contribution to these programs by large commercial and industrial customer who may

no longer receivetransition service.

TheEnergy Efficiency Working Group (EEWG) included representatives of €l ectric and gasuitili-
ties, state agencies, environmenta groups, consumers, and energy serviceproviders. It helditsfirst meet-
inginMay of 1998, and continued to meet for the next year in facilitated meetings. InJuly of 1999, the
EEWGfileditsfind report withthe Commission,* and ahearing on the Report washeld in September of
that year. The Report, which represented the consensus of the diverse stakehol ders, contained recom-

mendationsonthefollowingissues:

4 Report to the New Hampshire Public Utilities Commission on Ratepayer-Funded Energy Efficiency Issuesin New
Hampshire, July 6, 1999, http://www.puc.state.nh.us/eewkgrp/eewgpg.htm.
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» Cost-effectivenesstest with an environmental “ adder;”

» Recommendeation for an energy efficiency committeeto devel op statewide programs,
* Funding of efficiency programs,

* Adoption of ashareholder incentiverather than lost fixed cost recovery;

* Frameworksfor ng thedigibility of technologiesor programsfor funding;

* Program design; and

* Low incomeefficiency programs.

OnNovember 1, 2000, the Commission issued an Order adopting portions of the recommenda-
tionsinthe Report, and setting forth guidelinesfor statewide energy efficiency programsto be designed,
implemented, and administered by thestate' selectric utilities®> The Commission rejected arecommenda:
tion to create astakehol der efficiency committeeto assist utilitieswith the programs, and instead required
the utilitiesto work together to createaset of “core’ statewide programsavailableto al customers.

On October 31, 2000, the Commissionissued acompanion Order setting forth the all ocation of
the System Benefits Charge that funds both the energy efficiency and thelow income bill assistance pro-
gramsthat are administered by the state’ sel ectric distribution companies.

9.2 Current Energy Efficiency Programsin New Hampshire
Electric Energy Efficiency Programs

Asaresult of the process described above, since June 1, 2002 New Hampshire electric utility
customers can take advantage of new statewide energy efficiency productsand services. These*® core”
energy efficiency programswere established cons stent with Public Utilities Commission (PUC) Order
23,574, Order 23,850, and Order 23,982 which requirethe utilitiesto devel op aconsistent set of innova-
tive, statewide core programsavailableto all New Hampshireratepayers. The core programswill in-
creasetheavailability of cost-effective energy efficient measuresand services, while providing economic
and environmental benefitsto the State.®

The PUC also approved aunique pilot program for two electric utilitiescalled “ Pay-As-You-
Save™” or “PAYS™” 7 PAYS™ isdesigned to be amarket-based system that allows consumersto pur-
chase energy efficiency productsfor their homes, businessesand institutions. PAYS™ isdesigned to

5Order No. 23,574. See Docket DE 01-080 at www.puc.state.nh.us.
5Moreinformation on the core efficiency programsis avail able at www.nhsaves.com.
"The PAY S concept isatrademark of the Energy Efficiency Institute of Colchester, VT.
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operate without the use of subsidiesto enable consumersto buy products they would not otherwise
purchase. However, the NH pilot program does utilize fundsfrom the system benefits chargeto fund the
program over the pilot period.

In PAYS™, acustomer paysfor efficient productsthrough paymentsontheir electric bill. The
payments are designed to be lower than the estimated savings from the measure, and the costsfor the
infrastructure, financing, and marketing areincluded in the price of the product.

PAYS™ isintended to eiminatethe market barriersthat currently inhibit consumersfrom purchas-
ing energy saving products. PAYS™ requires no up-front payment, capital, or debt from the customer.
PAYS™ measures* stay with the meter,” and asaresult thereisa so no need for customersto know that
they will remaininalocationfor any period of time, or evenfor the potentia purchaser to own the premises
inwhichthe PAYS™ product will beingtalled. TheNH PAYS™ pilot will run through the end of 2003.

Natural Gas Energy Efficiency

Providersof natural gas, working with the Governor’s Office of Energy & Community Services
and other stakeholders, arefinalizing programsto improve energy efficiency for residential, commercia
andindugtrid natura gasusers. The New Hampshire Public UtilitiesCommissionisconsdering apropos-
a containing recommendationsto offer avariety of programsincluding energy audits, incentive rebatesfor
theinstallation of energy efficient productsand technologies, and training programs.2 Thegoal of these
programsisto encourage the most efficient use of natural gas, and to hel p reduce market barriers so that
energy efficient productsand practicesbecometheindustry standard.

8 See Docket DG 02-106 at the Public Utilities Commission website, www.puc.state.nh.us.
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9.3 Reaultsof Energy Efficiency Policy Smulations

9.3.1 Impacts of Maintaining or Increasing Efficiency Funding
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For many reasons, itisuseful to study the economic and energy impactsof amodest riseinthecost
of dectricity, whether from higher fuel prices, transmission and distribution costs, or other price changes.
Theresultsof such asmulation provideinsight into theimpactsof changesin electricity pricesingenerd,
and a so caninform deliberations of policy makerswho consider using asystem benefitscharge (SBC) or
smilar mechanismfor raising revenuesthat arethen utilized to provide benefitsto al ratepayersinthe sate.
Thefiguresbel ow show theimpactsof asystem benefitscharge, but the many important benefitsfrom the
investment of those fundsfrom energy efficiency, renewable energy, or other programsare not captured.

Theenergy and economic systemsarehighly “nonlinear” —that is, there arefeedback loopsin the
system so that the responseto adoubling of investmentsin energy efficiency may not be doubleoverall
efficiency. For example, whendectricity costsrise, consumersuselesselectricity over timeby investingin
higher efficiency devices, andin some caseseven switching to cheaper fuels. Asthedemand for eectricity
decreases, thistakes higher price generation off line, whichinturn reducesthe price of eectricity.

Another exampleiswhentechnology (such ashigh-efficiency light bulbs) makesit moreaffordable
for customersto recelve an energy service (such aslighting), they may decideto purchase moreof that
service. Asathird example, when output from aregiona economy isincreased, thistightenstheregiona
labor market, which raiseswages, whichin turn reducesthe profitability in the region’sbusinessesand
partially compensates, over time, for theorigina increasein output. Because of the possibleinfluence of
such non-linearitiesand feedbacksin the energy and economic systems, in order to characterizethesystem
responses and the magnitude of these responses, wetested theimpactsof two levelsof SBC: 3 millsand
6 mills (amill isasurcharge of one-tenth of acent per kWh).

Continuation of Core Programs
Compared to Base Case
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Figure9.3. Smaller Per centagel mpactsof CoreProgram Extension
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Theresponsesfor anumber of variablesrelativeto the Base Case are shown in Figures 9.1 and
9.2. Inthesefigureswe seethat electricity salesdrop by 1.5% after 10 yearsfor a3 mill SBC, and by
roughly twicethat (just under 3%) after 10yearsfor a6 mill SBC. Thewholesaepricepaidfor eectricity
isreduced by nearly 1% for some of theyearsinthe 3 mill case, and by 1-2% in someyearsof the 6 mill
case. Natura gasdemand isreduced dightly duetothereductionsin eectricity generation. Asthefigures
indicate, in percentage termsthe economicimpacts are close to zero, as compared with theimpactson
electricity priceand el ectricity.

The economicimpactsareaso shownin Tables9.1 and 9.2, where we can also see someevi-
dence of non-linearity in economic responseto the SBC levels. For example, the3 mill SBCwould lead
to an averagelossof approximately 6.5jobsannually over the 20 year period, whether the base case or
high pricefuel scenariosholdtrue. The6 mill SBC, on the other hand, would lead to an averageloss of
15.5jobsannually over 20 yearsrelativeto the base case, or 12.2 jobsannually relative to the high fuel

Continuation of Core Programs

Compared to Base Case - Selected Impacts
0.1%
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0.0%
0.0%
0.0969
0.0%
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-0.1%
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Percent Difference (%)
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Figure9.4. Impactsof the CoreProgram Continuation Relativeto Base Case

pricescenario. Themaindifference comesinthe 6 mill SBCintheyear 2020 for the Base Casefud price
scenario. Inthiscase, thelower wholesale electricity price delaysnew construction of power plantsto
beyond theforecast horizon, so that the jobs associated with plant construction are a so delayed beyond
theforecast horizon. Again, the benefitsto the economy of the SBC-funded efficiency programsare
sgnificant, and are not captured here.
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Table9.1. Employment | mpactsof 3mill SBC

Total Employment (Thousands)
20-Year
2000 2005 2010 2015 2020 Average
Base Case Comparison
Base Case 699.797 741.202 777.134 813.023 842.421  779.501
EE SBC 6 699.797 740.878 776.845 812.804 840.504  779.191
Difference 0.000 -0.324 -0.289 -0.219 -1.917 -0.310
Percent Change 0.00%  -0.04%  -0.04% -0.03% -0.23% -0.04%
High Price Scenario Comparison
High Price 699.797 741.202 773.287 806.896 846.290 776.937
EE SBC 6 HP 699.797 740.878 773.041 806.709 845.447  776.692
Difference 0.000 -0.324 -0.246 -0.187 -0.843 -0.244
Percent Change 0.00% -0.04% -0.03% -0.02% -0.10% -0.03%
Table9.2. Employment | mpactsof 6 mill SBC
Total Employment (Thousands)
20-Year
2000 2005 2010 2015 2020 Average
Base Case Comparison
Base Case 699.797 741.202 777.134 813.023 842.421  779.501
EE SBC 3 699.797 741.043 776.986 812.902 842.005 779.373
Difference 0.000 -0.159 -0.148 -0.121 -0.416 -0.128
Percent Change 0.00%  -0.02%  -0.02% -0.01% -0.05% -0.02%
High Price Scenario Comparison
High Price 699.797 741.202 773.287 806.896 846.290 776.937
EE SBC 3 HP 699.797 741.043 773.164 806.778 845.717  776.803
Difference 0.000 -0.159 -0.123 -0.118 -0.573 -0.134
Percent Change 0.00% -0.02% -0.02% -0.01% -0.07% -0.02%

9.3.2 Continuation of Core Energy Efficiency Programs

Thecurrent electric energy efficiency “core” programsadministered by theelectric utilitieshave
been approved by the Public Utilities Commission through December 31, 2003 (atotal of 19 months).
Thetota program costsarejust over $25 million, and will be used to perform audits, provide technical
assistance, and install el ectric efficiency measuresthat together are projected to save over 820 GWh of
electricity over thelifetimesof themeasures. Theprogramsarefunded by asystem benefitscharge (SBC)
supported by al ratepayers.



Figure 9.4 makes clear the dynamics of the economicimpacts of the Core program extension,
whichtellsan interesting story. From 2004 through 2006 we seethe direct and indirect effects of the
energy conservation measureingtallation activity. These effects morethan offset reductionsin economic
activity tiedto the 1.6% SBC increasein el ectricity costs. Then, from 2007 through 2020, the state’s
economy regpsthe benefitsof these 3 yearsof energy efficiency gainsintwomainways. First, thestate's
businessesare moreefficient and therefore more profitable and competitivethaninthe Base Case.

Secondly, the state’ sresidents have higher disposableincome dueto theresidential energy sav-
ings, and so they are ableto spend more money in the state economy. Notethat in every year we see
positive economic impactsof the core program extension. Itisonly astheenergy efficiency measures
retireafter 2015 that the economic advantages of energy efficiency beginto subside back towardsparity
withtheBase Case. Table9.3 summarizestheemployment impactsin absolutetermsat fiveyear intervals.
Thistable a so showsthat the benefits of core program extension are expected in the context of the high
fossil fuel price scenario aswell asthebasefuel price scenario.

Table9.3 Employment Impactsof CoreProgram Extension

Total Employment (Thousands)
20-Year
2000 2005 2010 2015 2020 Average
Base Case Comparison
Base Case 699.797 741.202 777.134 813.023 842.421  779.501
Core Cont 699.797 741445 777.164 813.060 842.439  779.560
Difference 0.000 0.243 0.030 0.037 0.018 0.059
Percent Change 0.00% 0.03% 0.00% 0.00% 0.00% 0.01%
High Price Scenario Comparison
High Price 699.797 741.202 773.287 806.896 846.290 776.937
Core Cont HP 699.797 741.445 773.305 806.929 846.311 776.990
Difference 0.000 0.243 0.018 0.033 0.021 0.053
Percent Change 0.00% 0.03% 0.00% 0.00% 0.00% 0.01%

Inthispolicy s mulation we considered the potential effectsof extending both the core programs
and the SBC that currently fundsthem. Wetested a3-year extension of the core programsfunded by a 3-
year SBC at an averagerate of 1.543 mils. Weassumed a10-year lifetimefor al measures, and distrib-
uted the measures across end-uses and sectorsin afashion that matched the sector and end-use breakdown
of theoriginal coreprograms. Measureingtallationisdistributed evenly acrossthe 3 yearsof the program.

Theimpactsof the core program extensionrelativeto the Base Case areillustrated in Figure 9.3.
Thisfigure showsthat theinitial threeyear SBC raisesretail el ectricity pricesby approximately 1.6%.
However, we also see more than a 1% reductionin electricity demand, which lastsfor ten years, after
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whichtimethemeasuresbegintoretire. Asaresult, thereductionin eectricity demand bringsthe benefit
of reduced e ectricity priceseven after the SBC expires. Inadditionto theimpactson electricity pricesand
generation, and on thedemand for electricity and for natural gas, the remaining effects (such asemploy-
ment, grossregional product, and greenhouse gas emissions) of the core program extensonaresmaler in
percentagetermsthan atenth of apercent; therefore, we display theresponse of just these other variables
inaseparate graph, Figure 9.4.

In conclusion, operating cost-effective energy efficiency programsprovidessignificant lasting ben-
efitsto New Hampshire’ senergy security, reliability, and economy, and environmental improvementsfor
the state' sresidentsand businesses. The economic benefitsstartimmediately, asNew Hampshire busi-
nessesramp up to deliver efficiency programs, and last for thelifetimesof themeasures. These measures
also reducetherisk to residents and businesses posed by the possibility of afuel price shock.

9.4 TheRoleof Energy Codes

9.4.1 New Hampshire's Energy Codes

Energy Codesin New Hampshire have existed since 1979, with severa updates occurring since
then. InFebruary of 1999, the state mandated adoption of the national standard “Model Energy Code—
1995” asNew Hampshire' sRes dentid/Small Commercid Energy Code. Similarly, for congtruction projects
that areequal to or greater than 4,000 squarefeet, the Public Utilities Commission and the NH legidature
adopted the national standard “ ASHRAE/IES[American Society of Heating, Refrigerating and Air-Con-
ditioning Engineers, Inc. & thellluminating Engineering Society of NorthAmerical Standard 90.1-1989”
inJuly of 1993.

Legidation passed in March 2002 by the New Hampshire L egid ature (House Bill 285) unifiesall
building codesinto onefamily of codes established by the International Code Council, which developed
the*“International Energy Conservation Code 2000” (IECC 2000) asitsenergy component. Thisnew
standard will apply to al new construction, with specific chaptersoutlining requirementsfor theresidentia
andthecommercial / industrial sectors. Under theprovisionsof HB 285, enforcement of the energy code
remainsarespong bility of theindividua municipalitieswherebuilding codeofficia sexist andisto befully
implemented by September of 2003, 18 monthsafter enactment. Inmunicipalitieswithout building code
officias, residential contractorsarerequired to send their permitsto the Public UtilitiesCommission for
gpprova. For commercial andindustria construction, an architect’ssignature stating that abuilding meets
theenergy coderequirementsismandated.
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Thereissomediscussion that the Codes Review Board may change the energy code section to
reference” ASHRAE 90.1-1999” instead of the existing standard. Thisnewer energy code provides
morestringent requirementsfor the building envelope, providing for greater energy efficiency. Thissmple
referenceto the updated codewill achieve much larger energy savingsthan the current language, which
incorporatesthe 1989 version of “ASHRAE 90.1.” By establishing rulesthat reference the updated
ASHRAE code, New Hampshirewill establish compliancewith arecent U.S. Department of Energy
(DOE) ruling that requires states to adopt “ASHRAE 90.1 —1999” or a comparable code by 2004.
Failuretoimplement astricter code would put New Hampshirein jeopardy of losing DOE funding for
energy coderelated projects.

Compliance with Building Codes

In 2000, the Northeast Energy Efficiency Partnerships, Inc. (NEEP), conducted astudy for the
Governor’sOffice of Energy & Community Servicesand the Public Utilities Commission to gaugeloca
building codeofficids knowledge of theresidential and commercia and industrial energy codesand as-
sesseffortsundertaken by code officialsto determine compliance. The study revealed that 136 of New
Hampshire’'s 234 townsand cities, or 59%, havelocal building officialsresponsiblefor compliancewith
theenergy code. Of the 91 New Hampshireofficialssurveyed, 39%identified themsalvesas* part-time
officials.” Part-timeofficialsgeneraly believethey arelessknowledgeabl ethan their full-time counter-
parts. They saidthey find fewer and less severe barriersto compliance, have held their positionsashorter
amount of time, arelesslikely to consult state officialsfor assistance, and aresignificantly lesslikely to
attend additional trainingsthan full-timecodeofficials. Whenaskedtoindicate*substantia barriers’ in
residential code compliance, anumber of officialsidentified two mgor barriers: the complexity of residen-
tial codesand alack of resourcesfor compliance; and theincreased workload for townsto ensure com-
pliance.

Energy codes producefew benefitsif they are not being enforcedinthefield. Exceptin25Ilarger
communitiesclustered inthemore urban, southern part of the state, local code officers—if they exist at all
—tend to be part-time officia swho have s gnificant demands placed on their time and resourcesto regul ate
congtruction for thebasic e ementsof hedth andfiresafety, let loneenergy efficiency. Loca codeofficials
often must balancetheir timeingpecting construction with other town responsibilities. These officids, even
inthestate’ slarger communities, have sometimesviewed energy codesastoo complex and time consum-
ing to enforce, particularly giventhe demandsontheir timeto smply kegp upwith*core” hedth and safety
compliance. Asaresult, energy code compliance in New Hampshiretendsto bealower priority in some
munidpdities
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9.5 Energy Efficiency Recommendations

Theenergy efficiency programsfunded by the Systems Benefit Charge (SBC) providesignificant
and ongoing energy, economic, and environmental benefitstothestate. Investmentsin energy efficiency
help reduce overall generation and associated emissions, reduce the state’ sreliance on imported fuel,
reducelong-term el ectricity prices, and buffer the statefrom the effectsof afud “ priceshock.” TheSBC
isnecessary tofund energy efficiency programs, andit fairly allocates expensesto ratepayers based upon
energy use.

However, in order to assure cost-effective use of money generated through the SBC, the state,
utilities, consumersand other stakeholders should regularly eva uate the programsfunded to ensurethat
they providethe necessary servicesto customers, asrequired by RSA 374-F:4, V1I1. Whiletheremay be
waysto moreefficiently deliver energy efficiency programsthrough achangein programmatic offeringsor
program administrators, continuation of the SBC to fund energy efficiency isawiseinvestment, and should
be continuedinthefuture.

Building Codes Recommendations

Asthe State Building Codes Review Board movesforward, serious consideration should begiven
to adopting ASHRAE 90.1—1999 asthereferenced energy codefor commercia and industria buildings.
Thischangewouldimproveenergy efficiency innew commercia andindustrial construction, bring New
Hampshireinto compliance with pending changesto federal Department of Energy rules, and improve
code enforcement dueto clearer languageinthe new standard.

The State should a so continueto pursuewaysto help municipaitiesunderstand, valueand enforce
energy codesas part of building codes. Great strides are being made through training offered by the
Governor’sOfficeof Energy & Community Servicesand the Public UtilitiesCommission statewide, which
provide code official san opportunity to learn about and discussthe energy code.
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10. TheSateasEnergy User

10.1 The Sate' sEnergy Needs
Thegovernment agenciesof the State of New Hampshirearethelargest energy user inthe state.
The State, through itsthree branches of government, occupiesroughly 1,250 structures, ranging from small
trangportation shedsto large office buildings. These structurestotal amost 9.2 million squarefeset.
These State facilitiesand the thousands of empl oyeeswho work in them consume significant
amountsof energy. Infiscal year 2000, the State of New Hampshire spent thefollowing on energy:

Table10.1 Energy Type& Expense

Energy Type Expense

Diesd (generators) .........coceveeveveevenenenn. $ 81228
(=[S (10 ]| SR $11,427,402
FUR Ol .. $ 2,438,059
Naural Gas .......coevvveeereeerereeereeseneneens $ 722,248
Propane......ccccccvveeeeeee s $ 347,876
SEAM oo $ 1,530,338
TOtal cevveeeeeee e $16,547,151

Whilethe State spent over $16.5 million on energy for buildings, including over $11 million on éectricity,
thereisinsufficient information available on the specifics of how the State usesthisenergy. Many State
agenciesdo not specifically track energy use, and agenciesthat do track use are not reportingitina
manner that would alow for systematic analysis. Because of this, the State does not know somebasic
facts about its energy consumption. For example, the State knows how much money was spent on
electricity for FY 2000, but does not know how many kilowatt-hoursthisuse represents. Similar prob-
lemswithinsufficient baselineinformation exist for other typesof energy use. Development of asystem of
standardized and consistent energy usetrackingiscritical to future State effortsto manageitsenergy use.
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10.2 Energy Use at Sate Facilities

Efficient useof energy at Statefacilities, both today and inthefuture, isan energy priority of state
government. Thereareavariety of waysthisgod isbeing achieved, primarily through ingtitution of aState
Energy Manager and the Building Energy Conservation Initiative, detailed bel ow.

10.21 Sate Energy Manager

In recognition of the need for state government to manageits energy use, the position of State
Energy Manager wascreated in 2001. The State model ed thisposition on the private sector, asmost large
corporate organizationshave oneindividua that overseesenergy usethroughout acompany.

Theprimary responsibility of the State Energy Manager isto serveasa change agent” within state
government, changing how the State plansfor, purchases, and consumesenergy. The State Energy Man-
ager workswith al State agenciesto devel op policiesand proceduresthat increasethe efficiency, reduce
the cogt, and account for environmental impactsof State energy use, including:

 Working with the Department of Administrative Services, the Department of Environmental
Services, and Department of Transportation to ensurethat all State buildingsincorporate energy
efficiency, and that “lifecyclecosting” isimplemented to reducelong-term ownership costs;

* Devel oping operating and mai ntenance guidelinesthat ensurethat Statefacilitieswill be operated
and maintainedin an energy efficient manner;

» Following the devel opment of emerging energy technologiesthat can reduce energy costsat
Statefacilities, and keeping othersin state government aware of opportunitiesto usethese emerg-
ingtechnologies;

* Asuitility restructuring proceeds, aidingin the devel opment of contractsthat assurereliableener-
gy supplieswhilekeeping costslow; and

* Serving asthe*“focal point” for an ongoing energy awarenessprogramfor al State agenciesand
their personnel, including outreach and workshopstargeted at agency personnel that arerespon-
siblefor the operation and maintenance of Statefacilities.

Asalargeenergy user, the State hasthe opportunity to achieve sgnificant savingsin energy costs.
Based on experiencein the private sector, amature and well-managed energy program can generate
savingsof between 5% and 10%. With energy billstotaling $16.5 millionfor fiscal year 2000, the State
could realize savings of $825,000t0 $1.6 millionannually if weimplement new policies, proceduresand
methodol ogiesto manage our energy use.
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The State Energy Manager has already enjoyed some significant successesin helping the State
manage its energy needs, with more anticipated in the near future. The Stateisnow inthe process of
fundamental changesintheway new buildingsare designed, including accounting for al costsand savings
over thelifetimeof abuilding instead of designing for lowest initial cost only. Oncefully implementedthis
will help reduce State energy costsfor decadesto come. Persond computers, whichareusedat dl levelsof
gtate government, will soon be managed by apower management system, ensuring that computersconserve
power when not in active use. Asthe State Energy Manager becomes more known and accepted in state
government, thispositionwill continuetoidentify and propose policiesthat will responsibly manegethe Sate's
energy consumption,

10.2.2 Building Energy Conservation Initiative (BECI)

TheBuilding Energy Conservation Initiative (BECI) isaprogram designed to cut energy and water
costsin morethan 500 State buildings, resulting in savings of up to $4 million annually through building
upgradesand retrofits. Establishedin 1997 by Governor Shaheen and authorized by NH RSA 21:1-19,
BECI andyzesexisting State buildingsfor energy and resource conservation opportunities. BECI utilizes
a“paidfromsavings’ procedureknown as* performance contracting” that allowscurrent energy efficiency
upgradesto befinanced with futureutility savings. Thisallows State agenciesto perform energy retrofits
and building upgradesthat would otherwise not be funded through the capital appropriations process,
using energy savingsto pay back thecost.

BECI isdesigned specifically for energy improvement, including but not limited to lighting up-
grades, heating/ ventilation / air conditioning (HVAC) upgrades, hot water systems, energy management
controls, water conservation measures and building envelopeimprovements. Under thisprogram, apri-
vate Energy Service Company (ESCO) issdlected through acompetitive processto design and implement
energy savingimprovementsto selected State buildings. Energy savingsareguaranteed by the ESCO, and
costsarerepaid over timewith money the State otherwise would have paidin utility and other energy
costs.

BECI requiresthat energy savings pay for aproject within ten years. To date, two projects
encompassing fivebuildingshaveaready resulted in over $250,000in annud energy savingstothe State.
BECI hasbeen recognized by the U.S Environmental Protection Agency asamodel for other states.
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10.2.3 Energy Information System

Twenty-six separate units of State government, including agencies, bureaus, commissionsand
boards, areindividually responsiblefor managing their own energy use. Facility operating expenseinvoic-
esarereceived by each of the managing agenciesat multiple processing officesaround the state. Utility
companiesgeneraly do not distinguish Statefacilitiesfrom other customersbecause account numbersare
designed tofacilitate responseto outagesor interruptionsin service, not aggregate usageinformation. The
State'sability to assemble utility account numbersisalso limited by the shear volume of the accounts.
Without an understanding of the numbers, types, ages, locations or operating characteristics of State
buildings, our ability to plan for energy efficiency improvementsishampered.

Astheéectric and natural gasmarkets continueto restructure, opportunitiesfor largeenergy users
likethe State to acquire energy supply cost savingswill increase. Our ability to take advantage of these
opportunitiesrequiresthe devel opment of new manageria skill setsand aconsolidation of energy informa-
tion. Understanding our needs, usagelevelsand timing isessentia to managing areasonably stableenergy
consumption profilewithinacompetitive market.

The Stateisin the process of developing an“ Energy Information System” (EIS) that will help
address some of these upcoming opportunities. An El Sisasystematic approach to energy accounting,
where datacollected isused to manage energy consumption and associated costs at Statefacilities. In
essence, an ElSisadatabasethat will placeall State energy consumption in one centralized database.
Deve oping andimplementing an EISwill alow the Stateto budget for energy consumption moreaccurately,
identify any problemswith energy usein Statebuil dings, tekeadvantage of market opportunitiestolower energy
codts, prioritizeenergy-efficiency investments, and eva uateenergy useover time.

10.3 Energy Usein Transportation

Asnotedin Chapter 3, energy useintransportationisasgnificant portion of New Hampshire senergy
consumption. Whilethe New Hampshire Energy Plan doesnot focus on energy usein transportation, the
opportunitiestofind efficienciesor pollution reductionsin thissector cannot beignored. Becausestategovern-
ment reliesheavily upon transportation to conduct itsbusi ness, thereare opportunitiesto evaluateandimprove
uponthe State’ suseof energy intransportation.

10.3.1 Trangportation in Energy Planning

TheNew Hampshire Department of Transportation (NHDOT) hasthe statutory responsibility to
planfor the State’' stransportation needs (NHRSA 228:99). Thisplanning dealsprimarily withtheinfra-
structure necessary to support improvementsto New Hampshire sintermodal transportation system. In
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December of 2001, NHDOT completed aten-year transportation plan, covering theyears 2003 through
2012. The New Hampshire Legislature approved this transportation plan during the 2002 Session
(HB2002). While the transportation plan is not designed to focus on energy issues, it doesprovide a
blueprint for some changesto our current transportation system that would improve energy efficiency,
including anincreased focus on theimportance of public transit, adiscussion of therolethat “ Park and
Ride’ lotsplay in encouraging carpooling, and arecognition of theimportance of rail for only passengers
andfor freight servicein some partsof the state. Thetransportation planisupdated onabiannual basis,
allowingit to cons stently addressthe transportation needs of the state.

10.3.2 Alternative Fud Vehiclesin the Sate Transportation Fleet

Oneareawherethe State has enjoyed successisin theuse of alternativefuel vehicles(AFVs) to
providefor Statetransportation needs. Inadditionto useby State officials, somemunicipalities, educa-
tional institutions, corporate fleetsand individualsare using AFV sto meet transportation needs. The
primary dternativefuelsused in New Hampshireinclude natural gas, liquefied petroleum gas (propane),
biodiesdl, and dlectricity.

Federa lawvsmandate statesincorporateAlternative Fud Vehicles(AFVs) intother existing fleets
to reduce the negative impact transportation hason air quality. The passage of the Energy Policy Act
(EPACct) in 1992 established atimeline aswell astargetsthat state fleets must meet.

Thereguirements outlined in EPAct were designed to promote the use of non-petroleum fuels,
such asethanol, methanol, natural gas, propane, hydrogen, and electricity in order to reduce U.S. depen-
denceonforeignoil. Asidefromthesubstantial clean air benefits of thesefuels, they areal so produced

domestically, strengthening America senergy independence.

Table10.2. EPA Fleet Requirements

EPAct Requirementsfor State Fleet*
Light Duty (8,500 Ibs. or less) Only

Model Year Compliance (% new purchases)
1999 ..o 25%
2000 ...oviieee e 50%
2001 ... 75%
2002 ... 75%

* “State Fleet” is defined as more than 50 vehicles, or 20 vehicles located within a
metropolitan area of 500,000 or more people.
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10.3.1.1 Sate Alternative Fuel Vehicle Project

In June of 1996, the New Hampshire Governor’s Office of Energy and Community Services
(ECS) received aCongestion Mitigation and Air Quality Improvement (CMAQ) grant to establishaState
fleet of alternative fueled vehiclesand develop anetwork of refueling stations. TheAlternative Fuel
Vehicle Project (AFVP) wasestablished to facilitate thisgrant. The AFVPmanaging group consists of
participantsfrom ECS, the New Hampshire Department of Environmental Services(DES) and the New
Hampshire Department of Transportation (DOT). Through thisgroup’sefforts, afleet of vehicles pow-
ered by electricity (EV), propane (L PG) and compressed natural gas (CNG) was procured for various
Stateagencies. Thesevehiclesareused asstandard, Statefleet vehicleswhile serving aseducationa tools
that highlight and demonstrate clean transportation technology. To date, the number of State-owned
vehiclesthat have displaced those running on conventional fossl fuelsare 16 EV's, 1 van running on LPG
and 17 CNG vehicles.

The State hasa so purchased 42 flexiblefuel vehicles, which can run onacombination of fuels.
Thesevehiclescan run on conventional gasolineor ablend of ethanol and gasolinemixed at arate of 85:15
(E85). Currently, thereisno ethanol refueling capability inal of New England so thesevehicleshave been
running on gasoline. Thenearest E85 refueling stationsarein New York, Ohioand Virginia.

Aspart of theAFVP, afast fill CNG refueling station was built and placed into operation at aNH
DOT facility inthecity of Concord, and threedow fill CNG stationshave beeninstalled in other locations
around thestate. Inaddition, 13 Electric Charging stations/outlets have beeninstalled at various State
agenciesto support thefleet of EVs. In February 2000, the AFV Prequested and received additional
CMAQ grant money to purchase more dedicated AFV swithinthe Statefleet whilemaintaining theexisting
infragtructure.

10.3.1.2 Granite Sate Clean Cities Coalition
Clean Citiesisanationa program sponsored by the U.S. Department of Energy designed to

encouragetheuse of Alternative Fudl Vehicles(AFV's) and to build the supporting infrastructurethrough-
out the country. By encouraging AFV use, the Clean Citiesprogramwill help achieve energy security and
environmental quaity goasat both thenational andlocal levels. Unliketraditiona regulatory programs, the
Clean Cities program takesauniquevoluntary approachto AFV development, working with coaitions of
local stakeholdersto help developthe AFV industry and integrate this devel opment into larger planning
Processes.
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The Granite State Clean Cities Coalition plansand implements projectsthat promote the use of
aternativefue vehiclestoimproveair quality, increase our energy security by decreasing dependenceon
foreignoil, and foster sustai nable economic development inthisemerging industry. Diverse stakeholders
include DES, ECS, DOT, thecitiesof Durham, Keene, Manchester, Nashua, Portsmouth, collegesand
universities, energy companies, environmenta organizations, auto manufacturers, trangt systems, and pri-
vatetransportation companiessuch aslimousine services. The Coalition hasbeen recognized asamodel
for other states, andisacritical component of New Hampshire sahility to decrease and diversify our use
transportation fuels, whichisoneof our fastest growing usesof energy. Moreinformationisavailableat the
Codlition’swebsite, www.granitestatecl eancities.org.

10.4 Opportunitiesfor Improvingthe SatesEnergy Use

Asalargeenergy user initsownright, and asasource of funding for municipalitiesand organiza-
tions around New Hampshire, the State has an opportunity and obligation to serve asaleader in the
efficient useof energy. Whileanumber of programsand activitieshave been devel oped to manage energy
use by the State, there are opportunitiesto build upon these effortsand increase the effectiveness of this
work. Inadditionto saving taxpayer money through better use of energy, the State can play aleadershiprole
that will impact energy useby others. By piloting programsand sharing theresultswith others, the Stateisina
uniquepositiontodemondratetheeffectivenessof energy management onfinancid savingsand environmenta
impact. By hdping buildinfrastructurethat othersmay use, the State can providethebuilding blocksnecessary
for increased private sector and municipa sector investmentsinresponsbleenergy use.

104.1 Renewable Power Purchasing by the Sate

The State of New Hampshirehastheability to Sgnificantly impact thed ectricity market throughits
purchasing decisions. Inarestructured marketplacewith customer choice, oneway the State can encour-
ageenvironmentally responsible power isto purchase el ectricity generated from renewable sources. By
insisting that some percentage of the electricity that the State uses comesfrom renewabl e sources, the
State can help create amarket for renewable power.

Around the country, statesand local governments have used their market power to purchase
renewable power. Thetable below showsthe steps state governmentsin areaswith arestructured elec-
tricity market aretaking to purchase renewabl e power.
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Table10.2. RenewablePower Purchasing Policiesin Restructured States

Sateor City | % RenewablePower | Date Effective Notes

lllinois 5% 2010 Increasesto 15% of electricity
purchases by 2020

Maryland 6% 2001

New Jersey 12% 2002 Purchaseof roughly 113 million
kwh

New York 10% 2005 Increasesto 20% by 2010

Tennessee 720,000 kwhlyr 2002 Purchase of renewabl e power
for Statefacilitiesin Nashville
only

New Hampshire should consider purchasing afixed percentage of its power from renewable
generation. Doing sowill not only demonstrate the commitment of State government to usingits market
power to encourage environmentally responsible el ectricity generation, it will serve asan examplefor
others. By assuring amarket for some baselinelevel of renewabl e power, the Statewill encourageelec-
tricity suppliersto devel op renewable power optionsavailableto other customersaswell. The State could
leverageits power in the marketplace through thismethod, and help create amarket for renewable power
at levelsabovewhat isgenerally offered.

Itisexpected that the purchase of renewableée ectricity will cost morethan the purchase of fossi
fuel power, and the State should obvioudly consider thisincreased cost when wel ghing what percentage of
power to purchasefrom renewable generation. However, asaleader in environmenta responsibility and
amajor consumer of electricity, the State should not missthis opportunity to use market-based, non-
regulatory power to help shape New Hampshire' scompetitive el ectricity market.

10.3.2 Improvementsin New Construction to Increase Energy Efficiency

Asthe State constructs new buildingsor conducts substantial renovation of existing buildingsto
meet the needs of government, every effort should be madeto fully account for the“life-cycle’ cost of the
building, and not simply theinitial cost. Instead of considering only the cost of design and construction
when costing abuilding, life-cycle accounting considersthelong-term energy, maintenance, and other
coststhat aretraditionally considered “ operating expenses.” It isoften truethat failureto make modest
investmentsat thetime of construction in order to keep abuilding’s construction budget low resultsin
inflated long-term expenses. Thisisparticularly trueof investmentsin energy efficiency, whichmay carry a
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higher initia cost but quickly pay for themsel vesthrough energy savings. By consideringthe*life-cycle’
gpproachto building design, the Statewill positionitsalf to reduce overall expensesassociated withitsnew
construction and reducelong-term energy use.

The State should a so consider incorporating “ performance contracting” (see BECI information,
section 10.2.2) into new building construction. Performance contractingisamechanismthroughwhichan
Energy Service Company (ESCO) implements cost-saving buildingimprovements. Unlikethetraditional
contracting process, the performance contractor assumes project performancerisk to guaranteeto the
building owner (State) that energy savingswill besufficient to pay for theproject costs. Inbasicterms, this
isa“paidfromasavings’ program, so that noincreasein up-front capital costsisrequired toimplement
energy cost saving measuresin State buildings.

10.4.3 Sate Purchases of Energy Star® Office Equipment

Inorder to reduce energy costsand promotetheimportance of individual and corporate actionsto
reduce energy use, the State should commit to purchasing office equipment that achievesan Energy Star®
rating. Energy Star® isaprogram that identifies productsthat meet or exceed premium levelsof energy
efficiency, making it eeser for consumerstoidentify themaost energy-efficient productsinthe marketplace.
By purchasing and using products that meet the Energy Star® standard, and assuring that the energy
efficient featuresare utilized, the State can achieve meaningful energy savings. According to estimates
prepared for the New England Governor’s Conference (NEGC), upgrading computers, copiers, printers,
fax machinesand scannersused by New Hampshire State agencieswould result in annua energy savings
of amost $70,000 and an annual reductionin carbon emissionsof 1.2 milliontons. Thisrecommendation
supportsactionsbe ng taken by New England Governorsand Eastern Canadian Premiers, coordinated by
the New England Governor’s Conference. AtitsAugust 2002 meeting, the NEGC/ECPgpproved aresolu-
tionthat included implementing Energy Star® purchasing programsinthemember statesand provincesinorder
toachieveemissonreductionsand climate change policiesand agreements.*

!Moreinformation on the NEGC/ECPintiativesisavailable at www.negc.org.
2The Sustainable Buildings Industry Council (SBIC) isaSBIC isanonprofit organization whose mission isto advance
the design, affordability, energy performance, and environmental soundness of residential, institutional, and commercial
buildings nationwide. Resourcesare available at www.shicouncil.org.
8 See www.h-m-g.com for information on the Heschong Mahone study on the impacts of daylighting on classroom
performance.
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10.4.4 Sate Purchases of “Green Cars’

Inadditiontothe useof dternativefuelsto power the State’ sfleet of vehicles, (see 10.2.3 above),
New Hampshireshould strivefor themost efficient use of fuel invehiclesthat usetraditiond fud, primarily
gasoline. Oneway to encouragethisisto have State purchases passenger vehiclesthat qualify for the New
Hampshire Department of Environmenta Service's” Green Labd” designation. Thisdesignation, reserved
for passenger vehiclesthat achieve 30 milesper gallon or better and meet alow-emissionvehicle (LEV)
standard, was devel oped in partnership with the New Hampshire Auto Deal ersA ssociation to provide
information to consumers. When such vehicles meet the needs of the agency purchasing thevehicle, the
State should direct purchasestoward these clean and efficient vehicles. The State should aso expandits
effortsto purchase* hybrid” vehicles, which combinetraditional internal combustion engineswith eectric
car technology to achieve great fuel efficiency. The purchase of passenger vehicles meeting the“green
label” requirementswill not only producefuel cost savingsover time, it will asoreduceemissionsand help
support themarket for efficient vehicles.

Thisrecommendation al so supportsthe recent actions being taken by New England Governors
and Eastern Canadian Premiers, coordinated by the New England Governor’s Conference. AtitsAugust
2002 meeting, the NEGC/ECP approved aresol ution that included implementing policiesthat promotethe
useof clean, energy efficient statefleet vehiclesin the member statesand provincesin order to achieve

emission reductionsand climate change policiesand agreements.

10.45 Increasing Biodiesel Use by the Sate of New Hampshire

The State of New Hampshire ownsroughly 1,500 trucks, many of them diesel. Thesediesel
trucksare used by the Statefor avariety of functions, primarily public worksand transportation. These
Satevehiclesuseroughly 2.2 million gallonsof diesd fuel annually.

Biodiesd isadiesd replacement fuel madefrom virgin vegetable oilssuch as soybeans, rapeseed,
or recycled restaurant oils. Biodiesel has some significant advantages over diesel whenit comesto
emissons. Becauseit is11% oxygen by weight and containsno sulfur, sulfur emissions, thechief cause of
acidrain, areeliminated. Accordingto EPA, biodiesd lowersemissonsof toxinsand particulate matter by
30%, athough it has been demonstrated to have NOx emissionsroughly 10% higher than conventional
diesdl. Derived from renewableresources such ascrops, purebiodiesel iscarbon-neutral, making it an
atractive option for lowering emissionsof carbon dioxide.

Oneof thegreat benefitsof biodiesd isthat it can beused in existing diesdl vehicles, without any
modificationstothediesd engine. Thisisincontrast to other emerging diesel technologies(oftenreferred
toas”cleandiesd”), which require costly modificationsto enginesand emiss onstreatment systems, but
yield even better emissionsreductions.
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The City of Keene, Keene State College, and the City of Nashuaare currently implementing
biodiesd trids, wherethefud will be usedin someheavy-duty vehicles. Thiswill help determinethefue’s
ability to be used successfully in New Hampshire, and should help provide valuableinformation on fuel
storage and handling, cold weather operations, and fudl efficiency.

Other states and regions have taken stepsto decrease diesel emissionsfromtheir statefleetsor
vehiclesworking ontheir behaf, including:

« Starting in 2005, Minnesotarequiresthat all diesel fuel sold inthe state, whether for State or
private use, contain at least 2% biodiesdl. State agenciesarerequiredto use” cleanfues’, includ-
ing biodiesd blendsof 20% or greater by volume, intheir vehicleswhen available at smilar costs
todiesd.

* In Nebraska, the Transportation Services Bureau has established agoa of having 50% of itsfleet
runon alternativefuels, including biodiesdl, by 2010, and it isanticipated that 100% of theflest,
including heavy congtruction vehicles, shal run on aternativefuelsby 2025.

* Regulatorsin New York State have required retrofitsto diesel vehiclesworking on therecon-
struction of Lower Manhattan following theterrorist attacks of September 11. Because of the
heavy influx of diesdl vehiclesinvolvedinthereconstruction, Stateregulatorstook thisstepto help
reduceair pollutioninthisheavily popul ated area.

New Hampshire cantakealeadership roleintheuse of biodiesel in State vehicles. By doing o,
the State will be hel ping to reduce emissions of sulfur, particul ate matter and other harmful pollutants.
Increased use of biodiesal will aso reduce dependency onimported fossil fuel's, and support amarket for
agricultura products. If the pilot projectsin Keeneand Nashuaprovide positiveresults, the State should
serioudy consider trangtioningtobiodiesd indl of itsdiesd fleet, including passenger vehicles, trucks, and
mobilegenerators.

Eventudly, the State may wish to consider requiring contractorsworking on State projectsusing
Statefundsto usesomelevel of biodiese invehicles, mobilegeneratorsand other diesdl-powered devices.
Theserequirements should be carefully considered to allow contractorsachoice of fuelswhen not work-
ing on State proj ects, and biodiesal providesthisopportunity —something other aternativefuelsmay not.
The State may a so wishto set ahigh threshold for project size beforerequiring use of biodiesdl, initially
targeting only those projectswith the greatest opportunity for emissionsreduction or that arelocated in
sengtiveair quality aress.
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10.4.6 College/Universty Partnersin Energy Efficiency and Renewables

New Hampshireishometo some of thetop secondary educationd institutionsin the country, and
the State university systemisoneof thelargest usersof energy inthe State system. ECS currently works
with the state universitiesto encourageinvestmentsin energy efficiency and renewableenergy to allow
theseingtitutionsto redlizethe economic, energy, environmenta and educational benefitsof thesetechnol -
ogies.

For example, the University of New Hampshire campusin Durham wasrecognized by the U.S.
Department of Energy in 2002 for being among the top 5% of research universitiesnationally for its
efficient useof energy. UNH iseager to shareits successes and strategieswith others seeking to reduce
energy use, savemoney, and improve environmental quality.

In support of the recent resol ution approved by the New England Governorsand Eastern Cana
dian Premiers, coordinated by the New England Governor’s Conference, the State should take aleader-
shiproleinworking with collegesand universitiesto promote energy efficiency and renewable energy
technologies. Theproject approved by the NEGC/ECPencouragestheregion’scollegesand universities
to help statesand provincesto meet climate change reduction goas, working withintheir own ingtitutions
to reduce greenhouse gas emissionsto 10% below 1990 levelsby 2012. Thiseffort would servethree
purposes. it would expand the number of entitiesstarting to reducetheir pollution through energy efficiency
and renewables, it would serve as an educational tool for educating students about climateissues; and it
could focus student research on finding innovative and creative sol utionsfor making thesereductions.

10.4.7 Using School Building Aid to Increase Energy Efficiency

The State of New Hampshireinvests between $25 and $30 million dollarseach year in new
school construction through direct aid to school districts. At present, school building aid requiresthat new
congtruction or renovation comply with the State’senergy code. Districts meet thisstandard by having
their architect self-certify that the building meetsthe State’senergy code. Thiscode, whileprovidinga
minimum baselinefor energy efficiency, doesnot incorporate some of the best practicesand new design
ideasthat encouragetruly energy efficient building design.

State aid for school construction provides an opportunity for the State to be apartner in new
construction of schools, and to help school districts go beyond the code and realize the benefits of high
performance schools, including lower operating costs, higher test scores, and better land use practices.
“High performance school buildings’ are school sthat integrate heal thy and productivelearning spacewith
energy efficiency, lower operating costs, and result inlower environmental impacts.? High performance

4The GGGC has devel oped aHigh Performance Green Building Guidelines book, and provides resources and guidance
on how to build green buildings in the state. More information on Pennsylvania's Governor’s Green Government
Council may be found at www.gggc.state.pa.us.
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school s benefit students, teachers and taxpayers by providing an integrated approach to school design.

Recent studies have shown acorrelation between building design, learning success, and health.
For example, inastudy of threewestern gates, studentsin environmentswithincreased daylighting (natu-
ral light) performed better on standardized teststhan studentswith theleast amount of daylight intheir
classrooms. By providing students and teacherswith superior indoor air quality, studentsand teachers
takefewer sick days. Through design featuresand ventilation and building materials, schoolscan reduce
sources of health problemsand limit the spread of infections. With ahealthy work environment, school
districts can seetangibleimprovementsin attracting and retaining teaching staff 3

High performance school buildingsarelessexpens veto maintain, which meansareductioninthe
life-cycle costs of thefacilities, providing taxpayerswith the most efficient use of their money. Severa
statesare already seeing the benefits of saving limited state resources by building green schools. In Penn-
gylvania, the Governor’s Green Government Council (GGGC) isworkingwiththereal estate, architecture
and building industriesand school districtsto help make school buildingsbetter placesto learnwith lower
operating costs.* California, through the Collaborative for High Performance Schools, isworking to
increasethe energy efficiency of schoolsin Californiaby providing information, services, and incentive
programsdirectly to school districtsand designers.®

In order to ensure that New Hampshire students and taxpayersrealize the many economic and
environmental benefitsof high performance schools, the State should continue to work with schoolsand
municipalitiesto provideinformation on the benefits, both educationa and financial, of high performance
building design. Part of thiseffort should focus on conducting and eval uating demonstration projectsin
New Hampshire, and sharing the results of these demonstration projects. Inaddition, the State should
explorewaysto usefunding mechanismsavailabletoit, including school building aid,to encouragethe
construction of high performance schoolsin New Hampshire. By utilizing thisapproach, the State can
have more schoolsthat are energy efficient, lessexpensiveto operate, better placesto learn, and haveless
impact ontheenvironment.

ECSactively workswith schoolsand municipalitiesto accomplish these goa sthrough Rebuild
NH, but more resources and coordination with other State agencies should be devoted to thiseffort.
Rebuildisafedera Department of Energy program that providestechnical assistance on energy efficiency
and energy management directly to municipaditiesand school digtricts. The Rebuild NH network of munic-
ipal, school, and building professional s provides asolid foundation to advance green schoolsinitiatives,

and serveasthefoundation for ahigh performance school building programin New Hampshire.

5The Collaborative’'sgoal isto facilitate the design of high performance schools, which are more cost-effective, energy
efficient, and ahealthier environment to provide aquality education. For moreinformation see www.eley.com/chps.
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10.4.8 LED Traffic Light Project

Itisnow widely recognized that s mply changing traffic lightsfrom incandescent bulbsto light
emitting diode (L ED) technology resultsin significant energy savingsand pollution reductions, using 85%
lessenergy than conventional traffic lights. Asaresult, the State should work to implement the project
approved by thethe New England Governors and Eastern Canadian Premiers, coordinated by the New
England Governor’s Conference, to replace theselights throughout theregion by 2007. NEGC/ECPhas
found that making these changeswill result in reductionstotaling 1120.9 pounds of CO2/yr. per light and
would saveroughly $58.40° per light, each year. Inaddition, thisproject will aso reducelabor costs
associated with the current lightsthat require more frequent replacement. Further, the new lightstend to
enhance public safety becausethey aremorerdiable, reducing the problemsthat occur when incandescent
lightsburn out prematurely and sgnd systemsfail.

New Hampshire should continueto work with the NEGC and our neighboring statesintheregion
to implement thisand the other initiatives approved by the NEGC/ECPin August 2002.’

5Based upon 15-20 watts per light versus 100, .36-.48 kWhvs. 2.4 kWh, roughly $.08 per kWh, $14.016/year vs.
$70.08/year.
"Moreinformation on theseinitiativesisavailable at www.negc.org
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Appendix 2: Overview of Energy 2020

The Bagc Verson of ENERGY 2020

ENERGY 2020 isamulti-sector energy analysis system that simulates the supply, price and
demand for al fuels. It can beinteractively configured to any level of detail with regard to the energy
system by changing the structure of themodel. Additiona sectorsor modulesfrom other non-ENERGY
2020 related model s (such asamacroeconomic model) can beincorporated directly intothe ENERGY
2020 framework. Thisflexibility allowsthe model to evolve over timein response to the changing
objectivesof the decision maker.

ENERGY 2020 OVERVIEW

Economy
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Commercial
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Coaeneration Transportation
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Geothermal Storaae
Hvdropower Production
Wind
Solar
Ocean Thermal
Wave
FigureA2.1

ENERGY 2020 differsfrom many of the utility modelsin usetoday. ENERGY 2020 doesnot
contain e asticitiesand obscurely specified parameters. To makemode results understandableand real -
istic, aone-to-onerelationship awaysexists between themodel and therea world. For example, cus-
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tomer responsesto relative price changesare not model ed using priceand incomeeladticities. Instead, all
thefactorsthat determine the choices one makeswhen a purchaseis made, such astheamount of money
you have, what your preferencesare, and how well informed you are about other prices, aredl explicitly
modeledin ENERGY 2020.

ENERGY 2020 ismade up of model sectorsthat can be modified, expanded or deleted to suit
individua client needs. FigureA2.1illustratesthe current model configuration. Commontoal versonsof
ENERGY 2020isan economy sector where economic growth ratesare determined. Theeconomy sector
can berun either interactively with the Regional Economic Models, Inc. (REMI) economic mode or with
any accurate twenty-year economic forecast. The ENERGY 2020 model runsunder the PROMULA
simulation system. PROMULA allows mainframe modelsto run on microcomputers. It also allows
programswritteninany other languageto run smultaneoudy withit. PROMULA provides sophisticated,
but easy-to-use and fast database manager, program editor, decision tree, smulation, statistical/regres-
sion, graphics, and report generator capabilities. Programswritten for any other computer can be auto-
matically converted to run quickly onamicrocomputer. Withminimal additiona effort sophisticated menus
and database capabilities can be added.

Energy demand itself iscreated from five model sectors: Residential, Commercial, Industrial,
Agricultureand Transportation. Most versionsof ENERGY 2020 have at |east thefirst three sectors
operating; itisnot uncommonto useall five. Inadditionto these basic demand model sectors, two more
sectors- electric and gas DSM and the Cogeneration sectors, modify the demand sectors. All sector
demandsareinfluenced by DSM and most, especially industrial, are modified by cogeneration capabil-
ity. Demand isdynamically simulated by end-use and economic sector for all fuels (electric, gas, oil,
LPG coal, biomassand solar).

Thedisaggregation of end-use and economic sectors can bedetailed in many ways. A “typica”
model hasafew residentia and commercial classes, industrial demand divided intotwo digit SIC code
subclasses, trangportation demand model ed by classand mode, and about six to eight end-usesfor each
class. Gas-refrigeration and air-conditioning are standard end-uses. Marginal and average energy intensity
at both the processand devicelevel aredetermined. ENERGY 2020’ sunique capability to model how
consumersmakefuel and efficiency choicesintheface of personal preference, price, and utility incentives
iscritical to DSM and competitiveanalyss.

I ndependent power producer and cogenerator behavior (acrossten technologies) aswell aspol-
|ution generation (across eight pollutants) both at the end-use and supply level aredynamically caculat-
ed. Additional pollutant typesand technol ogiesto represent land and water pollution can be added as
desired. The other half of the energy demand market, the supply sector, ismodeled in several partsas
well, depending on client needs. Thetwo most common arethe el ectric and gas utility sectorswhich
generate energy used to meet energy demands. The renewable resources sector usually impactsthe
electric utility sector but also affectsthe demand sectorsaswell through such things as solar water heat
and biomassprocessheat. Lessused, but also available, areacompleteoil and gasrefining sector which
tracksthe exploration, refining, production and storage of oil and gasaswell asasimilar sector for coal
supply. Any supply sectorsnot specifically modeled are captured in ageneric supply sector that gener-
atesfuel pricesand availability. For example, acommon supply sector configuration would bean el ec-
tric utility sector, agas utility sector and ageneric supply sector for oil and coa supplies. For electric and
gasuutilities (separate or combined), ENERGY 2020 internally and self-consistently smulates sales,
load (by end-use, time-of-use, and class), production (acrossthirty-six dispatch types), demand-side
management (by technology), forecasting, capacity expansion (new generation, independent-power-pro-
ducers, purchases, and DSM), finance, and rates (by class, end-use, and time-of-use). Utility bypassand
transportation areinternally estimated. Supply dispatch order can be pre-specified, based on variable
costs, or based on attributes (asin the case of pollution minimization). The dispatch process can be
modeled by fast advanced derating, chronol ogical-probabilistic, or linear programming methods. Mul-
tiplesarviceareasaresmply linked together. Firm contract and spot market interactions can be specified,
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and ENERGY 2020 can andyze utility deregulation dynamics.

ENERGY 2020 addresses both demand-side and (conventional and renewable-fudl) supply op-
tion impacts on financial health, rates, and the customer. Peak and off-peak avoided, marginal, and
incremental costsarecalculated. Transmission, distribution, and cogeneration issuesare al so addressed.
ENERGY 2020 providesacomplete, redlistic description of supply and demand processes, options, and
issuesthat must be considered for adequate | RP and L CP assessment. Over 250 pre-specified scenarios/
options can be combined and easily modified to test amost any scenario imaginable. A summary of the
possibleoutput generated by ENERGY 2020isshowninTableA2.1. ENERGY 2020 isautomatically
calibrated to aspecific serviceareaor region with minimal datarequirements- much of thedataareon
default databases specified by state. Model input routines provide automatic error checking and input
screen display templatesof standard utility reporting forms (for example, FERC Form 1, EIA Form 412,
and/or Annual Financia Reports). Mode output can be displayed in the same standard report formats or
with high resolution color graphics. Model resultscan be sent to aprinter or plotter.

TableA2.1. ENERGY 2020 Outputs

Basic Data
Balance Sheet
Sourcesand Usesof Funds
Income Statement
Capacity
Generation
Sdes
End-UseLoads

Comparison Studies
Service-ArealEmployment Impacts
DSM Market Dynamics
Pollution Emissons
Rate Schedule Effects
GasversusElectric Market Dynamics
Alternative Regul atory Trestment

Sandard Sudies
Codt Benefit Andysswith Externdities
Uncertainty/confidenceAnalyss
DynamiclmpactAndyss
PerspectiveAnalysis

Special Studies
Mergers
Acgquistions
Deregulation
Decentraization

Datafiles can beread and mani pul ated using standard spreadsheets such asEX CEL and Lotus 1-
2-3. ENERGY 2020 hasan uncertainty package called HY PERSENSto aid the user in policy testing.
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HY PERSENS quantifiestheimpactsof conservation technology uncertainty on utility/consumer cost/
benefitswherethe components of the cost/benefit measure may bethe priceof dectricity, revenuerequire-
ments, capacity requirements, and energy costsper consumer unit. Other measures can be calculated as
determined by the user. Theuncertainty analysis usesthe efficient L atin-Hypercube Sampling approach
developed at LosAlamosNationa Laboratory. Uncertain parameters can be described by any arbitrary
distribution. Input parametersare varied smultaneoudy to capturethe moreredlistic* al-el se-not-equal”
conditions. ENERGY 2020 a so has attribute and post-processing capabilities.

Although ENERGY 2020 isnot an optimizing model, users can definetheir “ objective func-
tion” for model results- stablerates, reduced peak demand, maximum return on investment, etc. Com-
binations of attributes can be weighted to obtain composite measures for ranking scenarios. These
multi-attribute functions can be used with HY PERSENSto find the optimally robust strategy to achieve
the desired objectives, in effect, determining the“ optimal” path. Added post processing capabilitiesal-
low the user to manipul ate model -generated datato automatically perform unique analyses. ENERGY
2020 cal culatesthe market penetration, sales/load impacts, program costs, reliability impacts, revenue
impacts, cost/benefit figures of merit, etc. of DSM options. Peak and off-peak avoided, marginal, and
incremental costs can be calculated. Cogeneration issues are also addressed. Peak clipping, valley
filling, load shifting, strategic conservation, and strategic load growth (by day and season) optionscan be
specified. Consideration of focus (small versuslarge customer) and level (aggressive versuslimited
implementation) are part of the DSM option selection process. ENERGY 2020 providesacomplete,
realistic description of the demand processes, options, and i ssuesthat organi zations must consider for
adequate demand-si de option assessment.

Insummary, ENERGY 2020 sintegrated planning framework smulatesthe dynamicinteractions
within the energy sector under various plansand uncertainties (scenarios). TheENERGY 2020 frame-
work can beautomaticaly calibrated, usng generaly available data, and modified to represent any partic-
ular energy source, utility company, or geographica area. 1t then becomesadescriptivetool that dynamicaly
smulatescurrent and future conditions. It providesalaboratory in which plannerscan examinethelong-
rangeimplicationsof programsand policies. TableA2.2 providesan overview of ENERGY 2020'sfea
tures.

ENERGY2020 is an End-Use (Disaggregate) Model

Higtorically, energy use hasbeen forecast either by customer classor rateclass. Further delinea-
tion based on energy usewasnot consdered. But many models, including ENERGY 2020, now forecast
energy use by customer-designated end-uses such as space heating and lighting.

Although both types of modeling have strengths and weaknesses, end-usemodelsaregainingin
popularity for severa reasons. First, they areoften required in many states. Utilitiesseethem asaway
to get toknow their customersbetter in an increasingly more competitive and customer-centered energy
market. Regulatorsoften prefer themfor their ease of policy testing, particularly DSM policiesthat are
difficult to handle with econometric models.

Their clear advantagein policy testing isthe second reason causal modelsare gaining popul ari-
ty. For example, to determinetheimpact of arebate on high efficiency electric hot water heatersitis
necessary to know the energy use of existing hot water heaters(isit large or small relativeto total oad),
to estimate theimpact of thepolicy. If electric hot water heaters contribute only minutely tototal load,
then DSM programs designed to minimizethisalready small load will not have asignificant effect on
utility sdes.

Thethird reason for the gaining popul arity of end-use modelsisthe availability of structural en-
hancementsthat alow model changesin the causesof energy demand, and not ssmply changesin demand
itself. For example, if you havearesidentia electric econometric forecast and you areimplementing a
policy encouraging fuel switching, al you can do isreduce electric load by some estimated amount.
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TableA2.2. General ENERGY 2020 M odd Features

Integrates energy supply, price, demand, economy, and regulation. Includesall
fuel demand and supply model with detailed electric and gas utility capability. Has
detailed Cogeneration and Qualified Facility sectors. Smulatesall decision or strategy
points of energy supplier and consumer (both short and long-term). Capturesthe
feedback dynamics between Utility, Demand, Economy and Regulation sectors.

Analyzes Mid to Long-Term Planning. Smulates continuous dynamics of supply,
price, load, pollution emissions and end use demand from 1975 - 2020 time frame.
Includes critical feedback shown by NERC as most important to forecasting.

Performs cost-benefit analysis of DSM programs and any scenario with externality
pollution costs, and uncertainty.

Providesboth least cost and consumer preference decision criteria.-Performs
historical validation and automatically calibratesto unique utility servicearea
conditions. Uses publicly available data.

Automatic uncertainty and sensitivity analysis produces actual confidenceintervals
rather than high and low cases.

Provides scenario database for user specified definition and initiation of scenario
packages. Cal cul ates decision-maker preference-function for each scenario.

Smulates pollution generation fromboth consumer and utility end-use (Typically
eight pollutants with impact-weighted indices.)-All ows inter active modification of
model structureto include additional or alternative sector representations. Model is
designed to ease modification, extension and scenario additions.

Allows easy execution and comparison of multipleruns/scenarios. Provides
interactiveinput editing, output review, report gener ation, and mathematical
transformations.

Canintegratewith a client’sexisting analysistoolswritten in other languages.

Over 250 experience years of model usage/development at federal, state, energy
company, and utility level. (Early version still used for all U.S. DOE National Energy
Plans.) Model used for energy policy and planning by other 27 states and Canadian
provinces. Over $15 Million spent on model development and testing.

Reviewed favorably in studies by the California Energy Commission, Barakat and
Chamberlin, Inc., Southern Company Services, Inc., and the National Academy of
Sciences(FOSIL2/IDEAS).

Model can befreely given to othersfor review and critique (or cooperative policy
devel opment between adversarial groups). Code is machineindependent(runson

personal computer or mainframe).

With ENERGY 2020, thereisthe gasforecast, the percentage of demand that issubstitutable as
well asprices, and previous energy decision behavior. Itispossbleto directly model the changeinthe
system and havethe energy saleschangein responseto thepaolicy.

Using thewater heating exampl e above, other effectsthat would be captured by ENERGY 2020
includefuel switching from natural gasto electric hot water asthe price of the electric hot water heater is
made more economic by therebate. Not only isthe changein energy demand simulated with acausal
model, but the composition of the changeissimulated aswell. Also, with anintegrated end-use mode,
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FigureA2.2. Energy Demand asaFunction of Capital Sock

therewould be consistency between the natural gas and el ectric assumptions, difficult to achievewith
Separateforecasts.

Finally, theanalyst can feel comfortablewith the simulation results of acausal model because
thereisan understanding of why demand changesoccurred. If residential energy demandisprojectedto
grow by two percent per year, an econometric model usually providesonly two variables- number of
customers and use per customer. With an end-use model, the analyst can see, for example, that the
residential energy growthisdetermined by agrowthin space heating demand (afuel switch from natural
gasto electric), adecreaseinlighting and refrigeration demand (dueto increased efficiencies) and an
increasein miscellaneous el ectricity use.

ENERGY 2020 is a Causal Model

Causa modelsare made up of variablesthat allow the user to directly relate changesinthereal
systemto changesinthemodd. Causal modelsmodel cause and effect relationships. Thisissignificant-
ly different from model sthat 0ok at variable correlation, with noimplied causaity. For example, weather
and energy useare correlated. Given temperature we can make some determination about demand. This
istrueof both causal and correlation models. If temperaturesrisein the summer, demand shouldriseas
well. Thecausal model hasstructurethat causesthetemperatureriseto increase the demand for energy,
the econometric model determinesonly that there existsarel ationship between thetwo variables. With
acorreation, direction doesnot matter. Itisjust astrueto say that theincreasein demand correlateswith
anincreaseintemperaturesasit isto say anincreasein temperature correlateswith anincreasein de-
mand. However, it would be ludicrousto imply that changing demand causes changing weather - cau-
sality hasdirection.

Thiscausal model has structure that mimicsthereal world allowing the analyst to describe how
energy use changes. For example, energy usein ENERGY 2020 depends upon device and process
efficienciesand market share among other variables. Each of thesevariableshasarea world counter-
part and can be modified to reflect changes, either naturaly occurring or through policy implementation.
With econometric modd s, these changesareall captured with an elagticity - acatch-all termthat ishard to
modify toreflect structura or policy changes.

Changesin a causal model “work through” the model and the analyst can see exactly what
effectsthese changeshave. Thistransparency becomes particularly important when policiesare being
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tested. Secondary andtertiary effectsare picked up with acausal mode that might be overlooked in other
modeling endeavors. For example, apolicy increasing theefficiency of eectric air conditioning canlower
peak demand and prices. However, theselower priceshave effectsof their own, including fuel switching
into electric and possibly lower deviceand processefficienciesinthe non-policy end-uses. Theseeffects
arenot captured in model swith incompl ete market structure.

Finally, using acausal model hel pstheanayst providejustificationsfor adjustmentsto the mod-
el or forecast. Instead of smply lowering theforecast becauseitis“too high,” theanalyst can identify
specific variableswhich may behighly uncertain - fuel prices, technology constraints, behavior variables
- and adjust accordingly.

ENERGY2020 Replicates History

Itisthestructure of the ENERGY 2020 model, representing how decision makersact, rather than
exogenousdatathat primarily determinesthe model results. The ENERGY 2020 structurealowsthe mod-
el to reproduce history. If amodel cannot reproduce history there can be no confidence that it can
properly ssmulatethefuture. Without historical testsitisimpossibleto determinewhether feedback is
properly incorporated, what ismissing, or what isimproperly specified. Other modelscannot reproduce
history becauserea-world systems(e.g. energy consumersand suppliers) fail to follow the models
idealized, optimal, and genericrules. Each real-world case study showsthat “exceptions-to-the-rules’
affected the past and will determinethefuture.

Because ENERGY 2020 s mulates how participantsin an energy syssem makedecisions, itisable
not only to reproduce (and explain) history, it can simulate how decision makerswill act whenthey are
faced with policies/conditionsfor which thereisno historical precedent. M ost scenariosconceived today
fal intothe“no-precedent” category. ENERGY 2020 can be calibrated to any serviceareaor region with
publicly-avallabledata. Itsinternal national and state databases contain historical economic, price, and
demand databy economic sector, fuel, and end-use. Utility datacan be entered viatemplates of standard
utility reportsor, if available, eectronically transferred. Further, any datathe user doesnot enter or isnot
aready onthedatabasewill beprovided “ syntheticaly.”

Thedefault databases contain not only generic data, but aso regional datathat ismodified to be
compatiblewith thedataprovided by theuser. For example, if theuser only knowsthe system peak and
annua customer classsales, theinput routineswill generate estimated end-use load shapes by classby
appropriately scaling detailed state or regional data. Asthe user adds more data, less” default” datais
synthetically created. Thedataset evolvesasbetter dataisaddedtoit. ENERGY 2020isoften used for
anayseswherethe user-specific dataislimited but answersarecritically needed.

Overview of theENERGY 2020 Demand M odd

The demand sector of ENERGY 2020 represents the service area by disaggregating the four
economic sectors. residential, commercial, industrial and transportati on into subsectors based on energy
end-use. Asmany or asfew subsectors can be supported asdesired. The Commercial sector may be
divided into subsectorsthat include offices, restaurants, retail establishments, groceries, warehouses,
elementary and secondary schools, colleges, hedth fieldsand hospital s, hotelsand motels, and amiscel -
laneousbuildingscategory. Theindustrial sector oftenisdivided into subsectorsby two-digit SIC code.
Thetransportation sector model sthe transportation demandsfor each of the sectors; residential, com-
mercial, andindustrial. Theresidential sector may bedivided into singlefamily, multi-family and mo-
bile homes. Multiple end-uses (including transportation and feed stocks) and multiplefuelsare detailed.
Currently, the commercial sector isconfigured to have eight end-uses: Primary Heat, Refrigeration,
Lighting, Water Heating, Cooking, Ventilation, Air Conditioning and Miscellaneous Demands. The
industrial sector hasfour end-uses: ProcessHeat, Motors, Lighting, and Miscellaneous Demands. Fuel
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choicesincludenatura gas, ail, coa biomass, solar, electricand LPG. Cogeneration, fungible demands
(fud switching), municipal resale demands, and power pool resale demandsarea so determined by the.

A few basic conceptsare crucia to an understanding of how ENERGY 2020 modelsthe energy system.
Thecapital stock driver, themodeling of energy efficiency through trade-off curves, thefuel market share
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FigureA2.3. Demand Sector I nteractions

calculation, utilization multipliersand the cogeneration modul e are discussed below in abbreviated form.
FigureA2.3illustratesthe demand sector interactions. TableA2.3 showsthetypical featuresof thede-
mand sector.

Energy Demand as a Function of Capital Sock

ENERGY 2020 assumesthat energy demand isaconsequence of using capital stock inthepro-
duction of output. For example, theindustrial sector producesgoodsin factorieswhich require energy for
production; thecommercia sector requiresbuildingsto provide services, and theresidentia sector needs
housing to provide sustained |abor services. The occupantsof these buildingsrequireenergy for heating,
cooling, and electromechanica (appliance) uses. Theamount of energy used in any end-useisbased on
the concept of energy efficiencies. For example, theenergy efficiency of ahouseaongwiththeconverson
efficiency of thefurnace determine how much energy the house usesto providethe desired warmth. The
energy efficiency of thehouseiscalled the capital stock energy or processefficiency. Thisefficiency is
primarily technologicd (e.g. insulation levels) but can aso be associated with control or life-stylechanges
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(e.0. lesshousehold energy use because both spouseswork outsidethehome.) Thefurnaceefficiency is
cdledthedeviceor thermd efficiency. Thermd efficiency isassociated with air conditioning, € ectromotive
devices, furnacesand appliances. Themoded smulatesinvestment in energy using capital (buildingsand
equipment) from installation to retirement through three age classes or vintages. Thiscapital represents
embodied energy requirementsthat will result inaspecified energy demand asthe capitd isutilized, until it
isretired or modified.

TableA2.3. Demand Sector Features
. Smulates process and device side decisions.

. Trades off capital and efficiency with fuel prices dynamically. Incorporates both
least cost and consumer preference energy efficiency curves.

. Allowstesting of any major scenario (e.g., efficiency standards, subsidies, low
interest loans ,energy taxes, cost sharing, tax credits, risks, indirect costs, expending or
capitalization of conservation costs, technol ogical advances, environmental
regulations, energy shortages).

. Smulates short term effects such as budget constraints and temper ature sensitive
loads.

. Includes socio economic change (femalelabor participation, multi family housing)
and other non energy price effects.

. Smulates marginal investments, fuel smtching, and fuel conversions.

. Allowsarbitrary number of end uses (Example: primary/process heat, cooking,
drying, hot water, lighting, air conditioning, refrigeration, miscellaneous el ectromotive,
feedstock, etc.)

. Allowsarbitrary number of energy consuming sectors

. Smulates energy demandsfor all fuels(standard: gas, oil, high sulfur coal, low
sulfur coal, biomass, solar, electric).

. Smulates cogener ation Investment, construction, and usage.

. Smulatesinter/intraregional energy demands.

The size and efficiency of the capital stock, and hence energy demand, change over time as
consumers make new investmentsand retire old equipment. Consumersdeterminewhich fuel and tech-
nology to usefor new investmentsbased on perceptionsof cost and utility. Marginal trade-offsbetween
changing fudl costsand efficiency determinethe capital cost of the chosen technology. Thesetrade-offs
are dependent on percelved energy prices, capital costs, operating costs, risk, accessto capital, regula-
tionsand other imperfect information.

ENERGY 2020 formulatesthe energy demand equation causally. Rather than using pricedlas-
ticitiesto determine how demand reactsto changesin price, ENERGY 2020 explicitly identifiesthe
multipleways price changesinfluence therel ative economics of aternative technologiesand behaviors,
whichinturn determine consumers demand. Inthissense, priceelasticitiesare outputs, not inputs, of
ENERGY 2020. Themodd accurately recognizesthat price responsesvary over time, and depend upon
factorssuch astherate of investment, age and efficiency of the capital stock, and therelative prices of
alternativetechnologies.

Deviceand Process Energy Efficiency
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Theenergy requirement embodied in the capital stock can be changed by new investments, retire-
ments, or retrofitting. Theefficiency of capital useshasislimited by technological or physical congtraints.
Thetrade-off between efficiency and other factors (such ascapita costs) isdepictedin FigureA2.4. The
efficiency of new capital depends on the consumer’s perception of thistrade-off. For example, asfuel
pricesincrease, the efficiency consumerschoosefor anew furnaceisincreased despite higher capital
costs. Theamount of theincreasein efficiency depends on the perceived priceincreaseand itsrelevance
to the consumer’scash flow.
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FigureA2.4. Efficiency/Capital Cost Trade-Off

Thestandard ENERGY 2020 efficiency trade-off curvesare called consumer-preference curves
becausethey are estimated using cross-sectional (historical) datashowing the decisions made based on
their perception of value. Many plannersareinterested in measure-by-measureor least-cost curveswhich
use engineering cal culations and discount ratesto show how consumers should respond to changing pric-
es. Another analys sfocuseson thetechnical/price differencesin dternativetechnol ogiesand theincentives
needed to increasethe market-share or market penetration of aspecific technology. This perspectiveon
the choice process uses market share curves.

ENERGY 2020 alowstheuser to select any of thesethreetypesof curvesto represent theway
consumersmaketheir choices. Shared savings, rebate, subsidy programs, etc. can betested using any of
thecurves. Cumulativeinvestmentsdeterminetheaverage“ embodied” efficiency. Theefficiency of new
investmentsversusthe average efficiency of existing equipment isone measure of the gap betweenreal -
ized and potential conservation savings.

ENERGY 2020 uses saturation rates for devicesto represent the amount of energy services
necessary to produceagivenlevel of output. Saturation ratesmay changeover timeto reflect changesin
standard of living or technological improvements. For example, air conditioning hashistorically in-
creased with rising disposableincomes. Theserates can be specified exogenously or can bedefinedin
relation to other variableswithin the model (such asdisposableincome).

TheMarket Share Calculation

Not al investment funds are allocated to theleast expensive energy option. Uncertainty, region-
al variations, and limited knowledge make the perceived price adistribution. Theinvestmentsallocated
to any fuel typearethen proportional to thefraction of timesonefuel isperceived aslessexpensive (has
ahigher percelved value) than al others. Thisprocessisshown graphically in FigureA2.4.

A short-term, temporary responseto budget constraintsisincluded in ENERGY 2020. Custom-
ersreduce usage of energy if they notice asignificant increasein their energy bills. The customers
budgetsarelimited and energy use must be reduced to keep expenditureswithin thoselimits. Thesecut-
backs aretemporary behavioral reactionsto changesin price, and will phase out as budgets adjust and
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efficiency improvementsareimplemented. Thiscausestheinitial responseto changing pricesto bemore
exaggerated than thelong-term response, aphenomenon called “ take-back.”
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FigureA2.6 Cogeneration Concepts

Modeling Cogeneration

Most energy users purchasetheir electricity requirementsfrom autility. Somelargeuserscan
convert some of their waste heat into el ectricity when economicswarrant it. Other users(residentia and
commercia) can purchase self-generation energy sources such asgasturbinesand diesel -generators.

Inthe ENERGY 2020 system, all energy used for heating isacandidatefor cogeneration. The
cost of cogenerationisthefixed capital cost of theinvestment plusthevariablefuel costs(net of efficiency
gans). Thiscogeneration cost isestimated for al fuels'technol ogiesand compared to the price of eectric-
ity. Themargina market sharefor each cogeneration technol ogy isbased on thiscomparison. FigureA2.6
showsasmplified overview of the cogeneration structure. Cogeneration isrestricted to consumerswho
directly produce part of their own electricity requirement. Qualifying Facilities(QFs), which generate
power for resaleto theutility, are considered independently by ENERGY 2020. A1



Appendix 3: REMI Palicy Ingght

REMI standsfor Regiona Economic Modds, Inc. REMI Palicy InsghtincludesaREMI model that
hasbeen built especialy for the geographic area(s) in New Hampshire' scustomized version of themoddl.
REMI’smodd-building system uses hundreds of programs devel oped over the past two decadesto build
customized modelsfor each areausing datafrom the Bureau of Economic Anaysis, the Bureau of Labor
Statistics, the Department of Energy, the Census Bureau and other public sources. Information provided
by the New Hampshire Department of Employment Security specific to the state’ seconomy wasused to
help devel op the New Hampshire Energy Plan.

Founded in 1980, Regional Economic Models, Inc. (REMI) constructs models that reveal the
economic and demographic effectsthat policy initiativesor externa eventsmay causeon aloca economy.
The REMI modd isastructural model, meaning that it clearly includes cause-and-effect rel ationships. The
model sharestwo key underlying assumptionswith mainstream economic theory: householdsmaximize
utility and producersmaximizeprofits.

Inthemodel, businesses produce goodsto sall to other firms, consumers, investors, governments
and purchasersouts detheregion. Theoutput isproduced using labor, capitd, fud andintermediateinputs.
Thedemand for [abor, capital and fuel per unit of output dependsontheir relative costs, sinceanincrease
inthepriceof any oneof theseinputsleadsto substitution away fromthat input to other inputs. Thesupply
of labor inthe model depends on the number of peoplein the population and the proportion of those
peoplewho participatein thelabor force. Economic migration affectsthe popul ation size. Peoplewill
moveinto an areaif thereal after-tax wageratesor thelikelihood of being employedincreasesinaregion.

Supply and demand for labor inthe model determinethewage rates. Thesewagerates, alongwith
other pricesand productivity, determinethe cost of doing businessfor every industry inthemodel. An
increasein the cost of doing business causeseither anincreasein priceor acut in profits, depending onthe
market for the product. In either case, anincreasein cost would decreasethe share of theloca and U.S.
market supplied by local firms. Thismarket share combined with the demand determinesthe amount of
local output. Themode aso hasmany other feedbacks. For example, changesin wages and employment
impact incomeand consumption, while economic expans on changesinvestment and popul ation growth
impactsgovernment spending.
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Thestructure of REMI modelsof economiesincorporatesinter-industry transactionsand endogenous
find demand feedback. Inaddition, themodd includes: subgtitution among factorsof productioninresponse
to changesinreativefactor costs, migrationin responseto changesin expected income, wage responses
to changesinlabor market conditions, and changesin the share of local and export marketsin responseto
changesinregiond profitability and production costs.

The power of theREMI modél liesinitsuseof theoretica structura restrictionsinstead of individual
econometric estimates based on singletime-series observationsfor each region. Theexplicit structure of
themodel facilitatesthe use of policy variablesthat represent awide range of policy optionsand the
tracking of thepolicy effectson all thevariablesinthe model.

REMI mode sgenerateforecastsby solving alarge number of simultaneousequations, organizedin
fiveblocksasshownin FigureA3.1, which describesthe underlying structure of themodel . Each block
containsseveral componentsthat are shown in rectangular boxes. Thelinesand arrowsrepresent the
interaction of key componentsboth within and between blocks. Most interactionsflow both waysindicating
ahighly smultaneousstructure. Block 1, labeled output linkages, formsthe core of themodd. Aninput-
output structurerepresentstheinter-industry and final demand linkagesby industry. Theinteraction between
block 1 andtherest of themodel isextensive. Predicted outputsfrom block 1 drivelabor demand in block
2. Labor demand interactswith labor supply from block 3 to determinewages. Combined with other
factor costs, wages determinerelative production costsand rel ative profitability in block 4 affecting the
market sharesinblock 5. The market sharesarethe proportionsof local demand intheregioninblock 1
and exogenous export demand that loca productionfulfills.
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FigureA3.1. REMI Overview

Theendogenousfina demandsinclude consumption, investment, and state and local government
demand. Redl disposableincomedrives consumption demands. An accounting identity definesnominal
disposableincome aswageincomefrom blocks 2 and 4, plus property incomerelated to popul ation and
the cohort distribution of population caculated in block 3, plustransfer incomerelated to population less
employment and retirement popul ation, minustaxes. Nomina disposableincomedeflated by theregiona
consumer pricedeflator from block 4 givesrea disposableincome. Optimal capital stock calculatedin
block 2 drivesstock adjustment investment equations. Populationinblock 3drivesstateand locd government
final demand. Theendogenousfina demandscombined with exportsdrivethe output block.
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Appendix 4. New Hampshire Energy Efficiency
Programs

Thefiveeectric utilities, dong with adiversegroup of intervenorsincluding ECS, PUC Steff, the
Officeof the Consumer Advocate, the Department of Environmental ServicesAir ResourcesDivision,
New Hampshire Legal Assistance, the Society for the Protection of NH Forests, the Conservation Law
Foundation, and the Environmental Responsibility Committee of the Episcopal Dioceseof NH, worked
together to create acommon set of statewide core programs. The programsare funded by the energy
efficiency portion of the System Benefits Charge (SBC) that appearson customers dectrichills.

A4.1“Cor€’ Energy Efficiency Programs

A4.1.1Resdential Programs
Energy Star® Lighting Program

Residential customerswho purchase of Energy Star® rated light bulbs and fixturescanreceivere-
bate couponsredeemabl e at participating retail ers. Other lighting and select energy savings productswill
also bemade availablefrom amail order catal og. A typical Energy Star® rated Compact Fluorescent
Lamp (CFL) lastsup to 10 timeslonger than an equival ent incandescent bulb and uses 75% less energy.
Rebatelevelsavailablefor energy efficient lightsand fixturesare: $3 towards compact fluorescent light
bulbs, $10 towardsexterior light fixtures; $15 towardsinterior light fixtures; and $20 towardstorchiere
lamps.

Energy Star® Appliance Program

Customerswill receive a$50 rebate coupon towardsthe purchase of an Energy Star ® rated wash-
ing machinewhen purchased at aparticipating retailer. Energy Star® clotheswashers use 35% to 50%
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lesswater and 50% less energy per load.
Home Energy Efficiency Program

Customerscan receive up to $2,500in rebates and servicesfor qudified energy efficiency improve-
mentsunder thisprogram, known asthe Residential Retrofit Program. Improvementsincludeinsulation,
thermostats, lighting upgrades, and efficient refrigerators, and acustomized report hel ping customersana-
lyzetheir home. Thisprogramistargeted first to customerswith some permanently installed el ectric hest,
and will then be offered to customerswith high e ectric use.

Income Qualified Energy Efficiency Program

Qualifiedlow-income customerslivingin an apartment or house, either rented or owned, canreceive
up to $3,600 in services ($5,900 if customersa so qualify for the NH Weatherization Assistance Pro-
gram), including acustomized report andyzing their home, improvementsincluding insulation, thermostats,
lighting upgrades, and efficient refrigerators, and recommendati ons on how to use energy moreefficiently.

NH Energy Star® Homes Program

TheNH Energy Star® Homes Program encourages customersto take advantage of the benefits of
building or renovating asingle or multi-family energy efficient homewith rebatesup to $2,500. Energy
Star® congtruction resultsin reduced monthly operating costs, improved homeowner comfort and ahigher
resdevalue, and environmental benefits.

A4.1.2 Commercial Programs
Small Business Energy Efficiency Program
Thisprogram assstssmall commercia andindustria customers (under 100 kW) by providing 50%
of theinstalled cost of electrical energy efficiency improvements, including lighting; occupancy sensors,
€lectric hot water measures; controlsfor walk-in coolers; air conditioning; and programmablethermostats.
A smilar Large BusinessEnergy Advantage Program assistsbusi ness customersover 100 KW with
financia andtechnica servicesfor ingtalation of new energy efficient equipment through thereplacement of
old, inefficient equipment inexisting facilities. Rebatesare avail ablefor lighting conversionsand controls,
2energy efficient motors; variablefrequency drives (VFDs); energy management systems; LED traffic
lightsaswell ascustom projects. The New Construction/ Major Renovation Program offersavariety of
rebates and technical assi stance servicesto any commercia/industrial customersbuilding anew facility,

undergoing amajor renovation, or replacing failed (end-of-life) equipment.
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Schools

Specifically designed to help school saccess energy efficiency improvements, thisprogramwill pay
for upto 100 percent of theincremental costsof energy efficiency projects.

Moreinformation on these energy efficiency programs can befound at www.nhsaves.com.

A4.2 Programsof the Gover nor’s Office of Energy and
Community Services(ECS)

ECSadministerssevera DOE-funded energy programs, serving customersfrom the most energy-
intensveindustries, to schoolsand municipalities, tolow income customers. Themajor energy programs
administered by ECS are described at www.nhecs.org.

Federal Weatherization Program

The State of New Hampshire' sWeatherization Ass stance Program isdesigned to provide weather-
ization servicesto low-income personsthroughout the state. The Weatherization Assistance Program
reduces household energy use and costsby improving the energy efficiency of aparticipant' shome. The
overall goa of the Wesatherization Assi stance Program isto serve those low-income househol dsthat are
most vulnerabl e to high energy costs and who would not otherwise have the means of making cost-
effective energy conservationimprovementsto their homes.

The statewide Wesatherization A ss stance Programis administered by the Governor’ s Office of Ener-
gy and Community Services(ECS). TheWesatherization A ssistance Program operateson grantsfromthe
U.S. Department of Energy (DOE) and theU.S. Department of Health and Human ServicesLow Income
Home Energy Assistance Program (LIHEAP). ECS subcontractswith the state’s Community Action
Agencies(CAPs) to operate and deliver weatherization servicesat thelocal level.

ECS sworking relationship with the CAPsisva uable becauseit alowsfor better coordination with
other socia serviceprogramsor organizationsthat eligible householdsmay not beawareof. Participantsin
the Weatheri zation A ss stance Program recei ve acomprehensive home energy audit, including diagnostic
testing performed by an ECS-certified energy auditor. Based upon the energy audit findings, acrew of
trained workerswill returnto install the required weatherization measures. The priority order inwhich
these measuresareusualy performedis:

» measures designed to reduce general heat waste;

» wall and/or attic insulation where appropriate;

» theevaluation of and somerepair to heating systems (under certain circumstances, grossy

inefficient heating systemsmay bereplaced).

Thisconservesenergy and improvesthe energy efficiency of the home, reducing energy costs, im-
proving comfort, and positively impacting the health and safety of the occupants.
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